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(54) Method for fabrication wiring board provided with passive element and wiring board 
provided with passive element 



(57) A fabricating method of a wiring board provided 
with passive elements is disclosed. The fabricating 
method includes coating one or both of resistive paste 
and dielectric paste (2) on at least any one of first sur- 
faces of a first metal foil and a second metal foil (1 ) each 
of which has a first surface and a second surface; ar- 
ranging an insulating board (5) having thermo-plasticity 
and themfio-setting properties so as to face the first sur- 
face of the first metal foil (1 ), and arranging the first sur- 
face side of the second metal foil (1) so as to face a 
surface different from a surface to which the first metal 
foil (1) faces of the insulating board (5); fonning a dou- 
ble-sided wiring board by stacking, pressurizing and 
heating the arranged first metal foil (1 ), insulating board 
(5), and second metal foil (1), and thereby integrating 
these; and patterning the first metal foil and/or the sec- 
ond metal foil (1). 
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Description 

[0001] The present invention relates to a method for 
fabricating a wiring board provided with a passive ele- 
ment and to a wiring board provided with a passive el- 
ement, in particular to a method for fabricating a wiring 
board provided with a passive element having an apti- 
tude for improving characteristics of the passive ele- 
ment and to a wiring board provided with a passive el- 
ement having an aptitude for improving characteristics 
of the passive element. 

[0002] As portable electronic devices become smaller 
in size, lighter in weight and thinner in thickness, smaller 
size chip components, such as L (inductor, coil), C (con- 
denser, capacitor) and R (resistor), have been devel- 
oped. Furthermore, by butying passive elements such 
as C and L in a wiring substrate, composite components 
have been developed. Such integration with a wiring 
substrate has been actively forwarded particularly in 
multi-layered ceramic substrates and adopted in, for in- 
stance, RF (radio frequency) modules for portable tele- 
phones. 

[0003] A mufti-layered ceramic substrate is fabricated 
by first preparing a necessary number of green sheets 
(ceramic material sheet before sintering) on which coil 
patterns and capacitor electrode patterns are formed by, 
for instance, printing a thick film of a conductive paste, 
followed by stacking these in a predetermined order and 
by performing simultaneous thermocompression bond- 
ing and sintering. 

[0004] Furthermore, a plurality of green sheets having 
different dielectric constants is prepared, and according 
to characteristics of a passive component to be incor- 
porated, the green sheets are appropriately selected. 
This is perfomied by selecting a low dielectric constant 
green sheet that can set a high self-resonant frequency 
and secure a high Q-value for a ceramic material that 
constitutes an inductor, and a high dielectric constant 
green sheet for a ceramic layer that forms a capacitor, 
respectively. By use of such a combination, an LC com- 
posite component having higher function may be incor- 
porated. 

[0005] In the aforementioned technique, ceramics is 
used for wiring substrate material. It is expected that in 
future an operating frequency of an RF circuit that is 
used in a portable telephone may reach 10 to 20 GHz. 
In view of this, it is important from a viewpoint of product 
costs and so on that organic resins having lower relative 
dielectric constants are made available as the substrate 
Tnatefial.~A's"thifigs~are, when an orgariic resirrthat~is~ 
lower in dielectric constant than the ceramics Is used as 
a substrate material (inter-layer insulating layer), and 
passive elements such as capacitors and so on are in- 
corporated similarly to the multilayer ceramic substrate, 
it is supposed that an element area may become larger 
and desired characteristics may not be obtained. 
[0006] Furthennore, as to the so-called hybrid multi- 
layered substrates, there are the following reports. That 



is, first, according to characteristics of a passive element 
to be incorporated, a substrate material in which a die- 
lectric material and a magnetic material are mingled with 
polymer is prepared. Thus obtained substrate material 
5 is etched, and thereby a patterned capacitor layer and 
a coil layer are formed. These are laminated in a prede- 
termined order, and thereby a hybrid multi-layered sub- 
strate is obtained. 

[0007] However, in this technique, the multi-layered 
10 substrate may warp due to the difference of character- 
istics such as thermal expansion coefficient and so on 
between the substrate materials. In addition, since only 
one specified kind of passive element may be formed in 
one layer, a design allowance when the passive ele- 
^5 ments are arranged is low. That is, it is inappropriate in 
obtaining a smaller size due to tendency to an increase 
In the number of layers as a whole. 
[0008] Furthermore, there is another multi-layered or- 
ganic resin substrate in which resistive paste, dielectric 
20 paste, and conductive paste are sequentially printed to 
incorporate R, L and C. However, since the paste that 
can be used in this case is restricted to kinds that allow 
completing heat treatment at temperatures lower than 
the heat resistance temperature of an organic resin that 
25 is used as an Insulating layer, the desired characteristics 
may not be obtained in some cases. 
[0009] The present invention is carried out in consid- 
eration of the aforementioned situations. That is, the 
present invention provides a method for fabricating a 
30 wiring board that is provided with passive elements hav- 
ing improved characteristics, and a wiring board that is 
provided with such passive elements. 
[001 0] A method tor fabricating a wiring board provid- 
ed with a passive element according co the present in- 
35 vention includes coating a resistive paste and/or a die- 
lectric paste on at least any one of first surfaces of a first 
metal foil and a second metal foil each of which has the 
first surface and a second surface; arranging an insu- 
lating board having themio-plasticity and themno-setting 
40 properties so as to face the first surface of the first metal 
foil, and an-anging the first surface side of the second 
metal foil so as to face a surface different from a surface 
to which the first metal foil faces of the insulating board; 
forming a double-sided wiring board by stacking, pres- 
"ts surizing and heating three , that is , the arranged first met- 
al foil, Insulating board, and second metal foil and there- 
by integrating these; and patterning the first metal foil 
and/or the second metal foil of the fomned double-sided 
wiring board. 

50 [001'1 ] mafis, resistive paste andTi ielectric paste are" 
coated on a metal foil. Accordingly, these pastes can be 
heat-treated (such as, for Instance, drying, sintering, 
and curing) irrespective of the heat resistance temper- 
ature of an insulating board. Thereafter, the metal foil 
55 having thus, for instance, heat-treated resistive element 
and dielectrics and the insulating board are laminated. 
Accordingly, a wiring board provided with passive ele- 
ments having excellent characteristics can be obtained. 



40 



45 



50 — 



2 



3 



EP 1 265 466 A2 



4 



[0012] Furthermore, another method for fabricating a 
wiring board provided with a passive element according 
to the present Invention includes coating a resistive 
paste on a first surface of at least a first metal foil of the 
first metal foil and a second metal foil each of which has 
the first surface and a second surface; forming a sub- 
stantially conical conductive bump on a resistive ele- 
ment formed of the coated resistive paste; arranging an 
insulating board having themno-plastlclty and thernio- 
settlng properties so as to face the first surface of the 
first metal foil, and arranging the first surface of the sec- 
ond metal foil so as to face a surface different from a 
surface to which the first metal foil faces of the insulating 
board; forming a double-sided wiring board by stacking, 
pressurizing and heating three, that is, the arranged first 
metal foil, insulating board, and second metal foil and 
thereby Integrating these so that the formed conductive 
bump may penetrate through the insulating board and 
establish an electrical conlacl and/or a heat conductive 
contact with the second metal foil; and patterning the 
first metal foil and the second metal foil of the formed 
double-sided wiring board. 

[0013] That is, a resistive paste is coated on a metal 
foil. Accordingly, the heat-treatment (such as, for in- 
stance, drying, sintering, and curing) and so on of the 
paste can be performed irrespective of the heat resist- 
ance temperature of an insulating board. Thereafter, the 
metal foil having thus, for instance, heat-treated paste 
(resistive element) and the insulating board are laminat- 
ed. Accordingly, a wiring board provided with passive 
elements (resistors in this case) having excellent char- 
acteristics can be obtained. 

[0014] Furthermore, in this case, the wiring board may 
be configured so that the conductive bump may directly 
establish one or both of an electrical contact and a heat 
conductive contact with the coated/formed resistive el- 
ement. Accordingly, since a lead wire can be pulled out 
of the resistive element while avoiding a contact be- 
tween the resistive element and the metal foil, the resis- 
tive paste that is less compatible with a metal (for in- 
stance, copper) that is used for the metal foil may be 
used. Accordingly, by further expanding a range of 
choice of available resistive pastes, a wiring board pro- 
vided with a passive element having excellent charac- 
teristics may be obtained. Furthermore, when the con- 
ductive bump is brought into a heat conductive contact 
with the resistive element, for instance, a heat sink may 
be disposed on a rear surface side (an opposite side 
from a surface side having a resistor thereon) of the in- 
sulating board. 

[0015] Still furthermore, still another method for fabri- 
cating a wiring board provided with a passive element 
according to the present invention includes coating a di- 
electric paste on a first surface of at least a second metal 
foil of a first metal foil and the second metal foil each of 
which has the first surface and a second surface; coat- 
ing a conductive paste so as to Include on the coated 
dielectric paste and extend onto the first surface on 



which the dielectric paste Is coated; arranging an insu- 
lating board having thermo-plasticity and thermosetting 
properties so as to face the first surface of the first metal 
foil and arranging the first surface of the second metal 
5 foil so as to face a surface different from a surface to 
which the first metal foil faces of the Insulating board; 
forming a double-sided wiring board by stacking, pres- 
surizing and heating three, that is, the arranged first met- 
al foil, insulating board, and second metal foil and there- 
10 by Integrating these; and patterning at least the second 
metal foil of the formed double-sided wiring board. 
[0016] That is, a dielectric paste is coated on a metal 
foil. Accordingly, heat-treatment (such as, for instance, 
drying, sintering, and curing) and so on of the paste can 
15 be perfonned irrespective of the heat resistance tem- 
perature of an insulating board. Thereafter, the metal foil 
having thus, for instance, heat-treated paste (dielectric 
material) and the insulating board are laminated. Ac- 
cordingly, a wiring board provided with a passive eie- 
20 ment (capacitor in this case) having excellent charac- 
teristics can be obtained. 

[0017] Furthermore, in this case, furthermore, an 
electrical conductor fonned of the conductive paste and 
the metal foil may sandwich dielectrics, thereby a so- 
25 called parallel plate capacitor is formed. Thereby, a ca- 
pacitor having higher capacitance may be formed. 
[0018] Still furthermore, still another method for fabri- 
cating a wiring board provided with a passive element 
according to the present Invention includes coating a di- 
30 electric paste on a first surface of at least a second metal 
foil of a first metal foil and the second metal foil each of 
which has the first surface and a second surface; coat- 
ing a first conductive paste so as to contain on the coat- 
ed dielectric paste and to extend onto the first surface 
35 on which the dielectric paste is coated; coating a second 
dielectric paste so as to contain on the coated first con- 
ductive paste; coating a second conductive paste so as 
to contain on the coated second dielectric paste, to ex- 
tend onto the first surface on which the second dielectric 
40 paste is coated, and not to come into contact with the 
first conductive paste; arranging an insulating board 
having thenno-plasticity and thermosetting properties 
so as to face the first surface of the first metal foil, and 
arranging the first surface of the second metal foil so as 
45 to face a surface different from a surface to which the 
first metal foil faces of the insulating board; fomning a 
double sided wiring board by slacking, pressurizing and 
heating three, that Is, the arranged first metal foil, insu- 
lating board, and second metal foil, and thereby inte- 
50 grating these; and patterning at least the second metal 
foil of the fonned double-sided wiring board. 
[0019] That is, a dielectric paste and a conductive 
paste are coated on a metal foil. Thereby, heat treatment 
(for Instance, drying, sintering, and curing) of the pastes 
55 may be performed irrespective of the heat resistance 
temperature of an insulating board. Since the metal foil 
having thus, for instance, heat-treated paste (dielectric 
material) is laminated together with the insulating board. 
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a wiring board provided with a passive element (capac- 
itor in this case) excellent in characteristics can be ob- 
tained. 

[0020] In this case, furthermore, since an electrical 
conductor made of the conductive paste and the metal 
foil may be fonned to sandwich the dielectrics, and the 
electrical conductor and an electrical conductor made 
of the second conductive paste may be fonned to sand- 
wich the second dielectrics, a so-called parallel plate ca- 
pacitor may be f omied in multi-layers. Thereby, a capac- 
itor having higher capacitance may be formed. Such a 
multi-layered capacitor, by fonning dielectrics and an 
electrical conductor in a further multi-layered structure 
due to the dielectric paste and conductive paste, may 
be provided with furthennore higher capacitance. 
[0021] Furthennore, still another method for fabricat- 
ing a wiring board provided with a passive element ac- 
cording to the present invention includes forming a sub- 
stantially conical conductive bump on a first surface of 
a first metal foil having the first surface and a second 
surface; forming a substantially conical magnetically 
pemneable bump on a first surface of a second metal foil 
having the first surface and a second surface; arranging 
an insulating board having themno-plasticity and ther- 
mosetting properties so as to face the first surface of the 
first metal foil, and arranging the first surface side of the 
second metal foil so as to face a surface different from 
a surface to which the first metal foil faces of the insu- 
lating board; fonning a double-sided wiring board by 
stacking, pressurizing and heating three, that is. the ar- 
ranged first metal foil, insulating board, and second met- 
al foil, and thereby integrating these so that the formed 
conductive bump and magnetically permeable bump 
may penetrate through the insulating board and estab- 
lish a contact with the first or second metal foil; and pat- 
terning the first metal foil and the second metal foil of 
the formed double-sided wiring board. 
[0022] That is, a conductive bump and a magnetically 
permeable bump are fomied on a metal foil. According- 
ly, the bumps can be heat-treated (such as. for instance, 
drying, sintering, and curing) in-espectlve of the heat re- 
sistance temperature of an insulating board. Thereafter, 
the metal foil having thus, for Instance, heat-treated 
bump and the insulating board are laminated. Accord- 
ingly, a wiring board provided with a passive element (in 
this case inductor) having excellent characteristics may 
be obtained. 

[0023] Furthennore, in this case, furthennore, due to 
patterning of a first and second metal layers and due to 



an electrical conTiection between these by means of a 
conductive bump, a helical inductor with the magneti- 
cally penneable bump as a core may be fonned. Accord- 
ingly, ones having larger inductance may be formed. 
[0024] A wiring board provided with a passive element 
according to the present invention includes an insulating 
board having a first surface and a second surface; a lay- 
ered resistive element and/or a layered dielectrics dis- 
posed on the first surface and/or the second surface of 



the insulating board so as to sink in a thickness direction 
of the insulating board; and a first wiring layer and a sec- 
ond wiring layer that are, respectively, disposed on the 
first surface and the second surface of the insulating 
5 board, and each of which has a connection with the lay- 
ered resistive elementAhe layered dielectrics disposed 
on the corresponding first surface/second surface. 
[0025] Furthennore. another wiring board provided 
with a passive element according to the present inven- 
10 tion includes an insulating board having a first surface 
and a second surface; a layered resistive element dis- 
posed on the second surface of the insulating board so 
as to sink in a thickness direction of the insulating board; 
a first and second wiring layers disposed on the first sur- 
15 face and second surface of the insulating board, respec- 
tively; and a conductive bump that penetrates through 
the insulating board and is in an electrical connection 
and/or a heat conductive connection with the layered re- 
sistive element and the first wiring layer. 
20 [0026] Still furthermore, still another wiring board pro- 
vided with a passive element according to the present 
invention includes an insulating board having a first sur- 
face and a second surface; a layered electrical conduc- 
tor disposed on the second surface of the insulating 
board so as to sink in a thickness direction of the insu- 
lating board; a layered dielectrics disposed in partial 
contact with a top surface of the layered electrical con- 
ductor so as to sink in a thickness direction of the insu- 
lating board; and a wiring layer that is disposed on the 
30 second surface of the insulating board and has individ- 
ual connections with the layered electrical conductor 
and the layered dielectrics. 

[0027] Furthermore, still another wiring board provid- 
ed with a passive element according to the present in- 
35 vention includes an insulating board having a first sur- 
face and a second surface; a first and second wiring lay- 
ers, respectively disposed on the first surface and the 
second surface of the insulating board; a conductive 
bump that penetrates through the insulating board and 
40 is in an electrical connection with the first wiring layer 
and the second wiring layer; and a magnetically perme- 
able bump that penetrates through the Insulating board. 
In the above, the first wiring layer has a first pattern that 
sun-ounds the magnetically penneable bump, the sec- 
45 ond wiring layer has a second pattern that surrounds the 
magnetically permeable bump, and the first and second 
patterns are in an electrical continuity due to the con- 
ductive bump. 

[0028] The wiring boards are ones that can be fabri- 



cated by the aforementioned respective fabricating 
methods. 

[0029] The invention is described with reference to 
the drawings, which are presented for the purpose of 
Illustration only and do not limit the scope of the inven- 
ts tion. 

Fig. 1 A and Fig. 1 B are diagrams showing a process 
for fabricating a double-sided wiring board accord- 
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ing to a fabricating method according to an embod- 
iment of the present invention. 
Fig. 2A and Fig. 2B are diagrams showing a process 
for fabricating a double-sided wiring board accord- 
ing to a fabricating method according to another 
embodiment of the present invention. 
Fig. 3 is a perspective view showing an example of 
the double-sided wiring board fabricated by the 
process shown in Fig. 1A and Fig. 1B, or Fig. 2A 
and Fig. 2B. 

Fig. 4A and Fig. 48 are diagrams showing a process 
for making the double-sided wiring board that is fab- 
ricated by the process shown in Fig. 1 A and Fig. 1 B, 
or Fig. 2A and Fig. 2B into a material of a three- 
layered or four-layered material. 
Fig. 5A and Fig. 5B are diagrams showing a metal 
foil necessary when the three-layered wiring board 
or four-layered wiring board is fabricated by use of 
the double-slded wiring board that Is fabricated by 
the process shown in Fig. 1A and Fig. 1B, or Fig. 
2 A and Fig. 2B, and a process applied thereon. 
Fig. 6 includes diagrams showing a process forfab- 
ricating the four-layered wiring board by use of a 
wiring board material that is fabricated by the proc- 
ess shown in Fig. 4A and Fig. 4B, and the metal foil 
shown in Fig. 5A and Fig. 5B. 
Fig. 7 includes perspective views showing the proc- 
ess shown in Fig. 6. 

Fig. 8 is a perspective view showing the four-lay- 
ered wiring board fabricated according to the fabri- 
cating method shown in Fig. 6 (Fig. 7) and having 
a loop antenna in an outer wiring. 
Fig. 9 Is a partial sectional view as an example of a 
double-sided wiring board fabricated according to 
the fabricating method according to still another em- 
bodiment of the present Invention. 
Fig. 10 is a bottom view of the double-slded wiring 
board shown in Fig. 9. 

Fig. 11 is a partial sectional view showing another 
example to the example shown in Fig. 9. 
Fig. 12A and Fig. 128 are partial sectional views for 
explaining an example of a double-sided wiring 
board fabricated according to the fabricating meth- 
od according to still another embodiment of the 
present Invention. 

Fig. 1 3A and Fig. 1 3B are partial sectional views for 
explaining another example to the example shown 
in Fig. 12A and Fig. 128. 

Fig. 14A and Fig. 14B are diagrams for explaining 
irregularity in the shape at a periphery of the dielec- 
trics/resistive element/electrical conductor coated 
on the metal foil and an improvement thereof . 
Fig. 15A and Fig. 15B are diagrams for explaining 
an example of a four-layered wiring board fabricat- 
ed according to the fabricating method according to 
still another embodiment of the present invention. 
Fig. 16A and Fig. 16B are diagrams for explaining 
another example to the example shown in Fig. 15A 



and Fig. 15B. 

[0030] The fabricating method according to the 
present invention, as an implementation mode, further 
5 includes forming a substantially conical conductive 
bump on the first surface of the first metal foil. In this 
case, the forming a double-sided wiring board is per- 
formed so that the formed conductive bump may pene- 
trate through the insulating board and establish an elec- 
10 trical contact with the second metal foil. That is, since 
wiring layers on both sides are electrically connected by 
means of a conductive bump, the number of the proc- 
esses may be reduced and a double-sided wiring board 
whose wiring layers on both sides have an electrical 
15 continuity may be easily fabricated. 

[0031] Furthermore, in an implementation mode of 
the fabricating method according to the present inven- 
tion, the patterning the first metal foil and/or the second 
metal foil includes the formation of an inductor thai is 
20 vertically formed due to a pattern and/or a loop antenna 
that is formed loop-like due to a pattern. That is, an in- 
ductor and a loop antenna are formed by patterning a 
metal foil. 

[0032] Still furthermore, the fabricating method ac- 
25 cording to the present invention further includes trim- 
ming a resistor formed from the resistive paste by use 
of the patterned first metal foil and/or the patterned sec- 
ond metal foil as an electrode. That is, since an elec- 
trode can be formed to a resistor due to the patterning, 
30 by making use thereof for resistance measurement, is 
the resistor trimmed. 

[0033] Furthermore, in an implementation mode of 
the fabricating method according to the present inven- 
tion, the coating the resistive paste and/or the dielectric 
35 paste includes removing a periphery portion thereof af- 
ter the coating. By removing irregularity at the edge por- 
tions of the coated resistive element and dielectrics, the 
resistor and capacitor having higher accuracy may be 
obtained. 

40 [0034] Still furthermore, the fabricating method ac- 
cording to the present invention, as an implementation 
mode, further includes forming a substantially conical 
conductive bump on a first surface of a third metal foil 
having the first surface and a second surface; arranging 
45 a second insulating board having thermo-plasticity and 
thermosetting properties so as to face the first surface 
of the third metal foil, and arranging the first metal foil 
side of the double-sided wiring board so as to face a 
surface different from a surface that faces the third metal 
50 foil of the second insulating board; fomiing a three-lay- 
ered wiring board by stacking, pressurizing and heating 
three, that is, the arranged third metal foil, second insu- 
lating board, and double-slded wiring board, and there- 
by integrating these so that the conductive bump formed 
55 on the third metal foil may penetrate through the second 
insulating board and establish an electrical contact with 
the first metal foil; and patterning the third metal foil of 
the formed three-layered wiring board. 
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[0035J That is, by use of a double-sided wiring board 
as a material, and by further establishing an interlayer 
connection with a third wiring layer due to a conductive 
bump, a three-layered wiring board is fabricated. 
[0036] Still furthennore. the fabricating method ac- 
cording to the present invention, as an implementation 
mode, further Includes coating a resistive paste and/or 
a dielectric paste on a first surface of a third metal foil 
having the first surface and a second surface; fomiing 
a substantially conical conductive bump on the first sur- 
face of the third metal foil; arranging a second insulating 
board having thermo-plasticity and thermosetting prop- 
erties so as to face the first surface of the third metal 
foil, and arranging a first metal foil side of the double- 
sided wiring board so as to face a surface different from 
a surface that faces the third metal foil of the second 
insulating board; fomiing a three-layered wiring board 
by stacking, pressurizing and heating three, that is, the 
arranged third metal foil, second insulating board, and 
double-sided wiring board, and thereby integrating 
these so that the conductive bump formed on the third 
metal foil may penetrate through the second insulating 
board and establish an electrical contact with the first 
metal foil: and patterning the third metal foil of the 
formed three-layered wiring board. 
[0037] That is. by use of a double-sided wiring board 
as a material, by further establishing an interlayer con- 
nection with a third wiring layer due to a conductive 
bump, a three-layered wiring board is fabricated. Here, 
a passive element may be enabled to use in the third 
wiring layer 

[0038] Furthermore, the fabricating method according 
to the present Invention, as an implementation mode, 
further includes forming a substantially conical conduc- 
tive bump on the second surface of the second metal 
foil of the fornied double-sided wiring board; arranging 
a second insulating board having thermo-plasticity and 
thermosetting properties so as to face a side on which 
the conductive bump of the double-sided wiring board 
is formed, and arranging a third metal foil so as to face 
a surface different from a surface that faces the double- 
sided wiring board of the second insulating board; form- 
ing a three-layered wiring board by stacking, pressuriz- 
ing and heating three, that is, the arranged double-sided 
wiring board, second insulating board, and third metal 
foil, and thereby integrating these so that the conductive 
bump formed on the double-sided wiring board may 
penetrate through the second insulating board and es- 
tab lish an electri cal contact with the third metal foil; and 
patterning the third metal foil of the formed three-layered" 
wiring board. 

[0039] Also in this case, with a double-sided wiring 
board as a material, by further use of a conductive 
bump, an interlayer connection with a third wiring board 
is established, thereby forming a three-layered wiring 
board. 

[0040] Still furthemiore. the fabricating method ac- 
cording to the present invention, as an implementation 



mode, further includes coating a resistive paste and/or 
a dielectric paste on a first surface of a third metal foil 
having the first surface and a second surface; forming 
a substantially conical conductive bump on the second 
5 surface of the second metal foil of the formed double- 
sided wiring board; an-anging a second insulating board 
having themno-plasticity and themiosetting properties 
so as to face a side on which the conductive bump of 
the double-sided wiring board is fomied. and arranging 
10 the first surface side of the third metal foil so as to face 
a surface different from a surface that faces the double- 
sided wiring board of the second insulating board; form- 
ing a three-layered wiring board by stacking, pressuriz- 
ing and heating three, that is. the arranged double-sided 
15 wiring board, second insulating board, and third metal 
foil, and thereby integrating these so that the conductive 
bump fonned on the double-sided wiring board may 
penetrate through the second insulating board and es- 
tablish an electrical contact with the third metal foil: and 
20 patterning the third metal foil of the formed three-layered 
wiring board. 

[0041] In this case too, by use of a double-sided wiring 
board as a material, by further establishing an interlayer 
connection with a third wiring layer due to a conductive 
25 bump, a three-layered wiring board is fabricated. Here, 
a passive element may be enabled to use in the third 
wiring layer. 

[0042] Furthermore, in an implementation mode of 
the fabricating method according to the present inven- 
30 tion, the patterning the third metal foil includes the for- 
mation an inductor that is vertically formed due to a pat- 
tern and/or a loop antenna that is formed loop-like due 
to a pattern. That is, by patterning the third metal foil, an 
inductor and a loop antenna may be fonned. 
35 [0043] Still furthemiore, in an implementation mode 
of the fabricating method of the present invention, the 
coating a resistive paste and/or a dielectric paste on the 
first surface of the third metal foil includes removing a 
periphery portion thereof after the coating. This is a 
^0 process to obtain a resistive element and dielectrics 
having higher accuracy from a resistive paste and die- 
lectric paste coated on a third metal foil. 
[0044] Furthermore, the fabricating method according 
to the present invention, as an implementation mode. 
45 further includes fonning a substantially conical conduc- 
tive bump on a first surface of a third metal foil having 
the first surface and a second surface; forming a sub- 
stantially conical second conductive bump on the sec- 
ond surface of the second m etal foil of the formed dou- 



50 ble-sided wiring board; arranging a second insulating 
board having themio-plasticity and thennosetting prop- 
erties so as to face the first surface of the third metal 
foil, arranging the first metal foil side of the double-sided 
wiring board so as to face a surface different from a sur- 
55 face to which the third metal foil faces of the second in- 
sulating board, arranging a third insulating board having 
thenno-plasticity and thenmosetting properties so as to 
face a side on which the second conductive bump is 



6 



11 



EP 1 265 466 A2 



12 



formed of the double-sided wiring board, and arranging 
the fourth metal foil so as to face a surface different from 
a surface that faces the double-sided wiring board of the 
third insulating board; fomiing a four-layered wiring 
board by stacking, pressurizing and heating five, that is, 
the arranged third metal foil, second insulating board, 
double-sided wiring board, third insulating board, and 
fourth metal foil, and thereby integrating these so that 
the conductive bump fomied on the third metal foil may 
penetrate through the second insulating board and es- 
tablish an electrical contact with the first metal foil and 
the second conductive bump fomned on the double-sid- 
ed wiring board may penetrate through the third insulat- 
ing board and establish an electrical contact with the 
fourth metal foil; and patteming the third metal foil and/ 
or the fourth metal foil of the fonmed tour-layered wiring 
board. 

[0045] That Is, by use of a double-sided wiring board 
as a material, by establishing an inlerlayer connection 
between the third and fourth wiring layers due to a con- 
ductive bump, a four-layered wiring board is fabricated. 
[0046] Still furthermore, the fabricating method ac- 
cording to the present invention, as an implementation 
mode, further includes coating a resistive paste and/or 
a dielectric paste on at least any one of first surfaces of 
a third and fourth metal foils each of which has the first 
surface and a second surface; forming a substantially 
conical conductive bump on the first surface of the third 
metal foil; forming a substantially conical second con- 
ductive bump on the second surface of the second metal 
foil of the formed double-sided wiring board; an-anging 
a second insulating board having thermo-plasticity and 
thermosetting properties so as to face the first surface 
of the third metal foil, arranging the first metal foil side 
of the double-sided wiring board so as to face a surface 
different from a surface to which the third metal foil faces 
of the second insulating board, arranging a third insu- 
lating board having themno-plasticity and thermosetting 
properties so as to face a side on which the second con- 
ductive bump is formed of the double-sided wiring 
board, and arranging the first surface side of the fourth 
metal foil so as to face a surface different from a surface 
that faces the double-sided wiring board of the third in- 
sulating board; forming a four-layered wiring board by 
stacking, pressurizing and heating five, that is, the ar- 
ranged third metal foil, second Insulating board, double- 
sided wiring board, third insulating board, and fourth 
metal foil , and thereby integrating these so that the con- 
ductive bump formed on the third metal foil may pene- 
trate through the second insulating board and establish 
an electrical contact with the first metal foil and the sec- 
ond conductive bump formed on the double-sided wiring 
board may penetrate through the third insulating board 
and establish an electrical contact with the fourth metal 
foil; and patteming the third metal foil and/or the fourth 
metal foil of the formed four-layered wiring board. 
[0047] Also in this case, by use of a double-sided wir- 
ing board as a material, by further establishing an inter- 



layer connection with a third and fourth wiring layer due 
to a conductive bump, a four-layered wiring board is fab- 
ricated. Even in the third and fourth wiring layers, pas- 
sive elements may be utilized. 
5 [0048] Furthermore, in an implementation mode ot 
the fabricating method according to the present inven- 
tion the patteming the third metal (oil and/or the fourth 
metal foil includes the formation of an inductor that is 
vertically formed due to a pattern and/or a loop antenna 
10 that is fomied loop-like due to a pattern. That is, by pat- 
teming a third metal foil and a fourth metal foil, an in- 
ductor and a loop antenna may be formed. 
[0049] Still furtheimore, in an implementation mode 
of the fabricating method of the present invention, the 
15 coating a resistive paste and/or a dielectric paste on at 
least any one of the first surfaces of the third and fourth 
metal foils includes removing a periphery portion thereof 
after the coating. This is a process for obtaining a resis- 
tive element and/or dielectrics having higher accuracy 
20 from the resistive paste and the dielectric paste coated 
on the third metal foil and/or the fourth metal foil. 
[0050] Furthermore, the fabricating method according 
to the present invention, as an implementation mode, 
further includes fomiing a substantially conical second 
25 conductive bump on a first surface of a third metal foil 
having the first surface and a second surface; forming 
a substantially conical second magnetically permeable 
bump on a first surface of a fourth metal foil having the 
first surface and a second surface; forming a substan- 
30 tially conical third conductive bump on the second sur- 
face of the second metal foil of the formed double-sided 
wiring board; forming a substantially conical third mag- 
netically permeable bump on a surface of the first metal 
foil side of the formed double-sided wiring board; ar- 
35 ranging a second insulating board having thermo-plas- 
ticity and themiosetting properties so as to face the first 
surface of the third metal foil, arranging a first metal foil 
side of the double-sided wiring board so as to face a 
surface different from a surface to which the third metal 
40 foil faces of the second insulating board, arranging a 
third insulating board having thermo-plasticity and ther- 
mosetting properties so as to face a side on which the 
third conductive bump is formed of the double-sided wir- 
ing board, and arranging the first surface side of a fourth 
45 metal foil so as to face a surface different from a surface 
that faces the double-sided wiring board of the third in- 
sulating board; fomiing a four-layered wiring board by 
stacking, pressurizing and heating five, that is, the ar- 
ranged third metal foil, second insulating board, double- 
so sided wiring board, third insulating board, and a fourth 
metal foil, and thereby integrating these so that the sec- 
ond conductive bump formed on the third metal foil may 
penetrate through the second insulating board and es- 
tablish an electrical contact with the first metal foil, the 
55 second magnetically penneable bump fomied on the 
double-sided wiring board may penetrate through the 
second insulating board and establish a contact with the 
third metal foil, the third conductive bump f onned on the 
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double-sided wiring board may penetrate through the 
third insulating board and establish an electrical contact 
with the fourth metal foil, and the third magnetically per- 
meable bump formed on the fourth metal foil may pen- 
etrate through the third insulating board and establish a 
contact with a surface of the second metal foil side of 
the double-sided wiring board; and patterning the third 
metal foil and the fourth metal foil of the formed four- 
layered wiring board. 

[0051] That is, by use of a magnetically penneable 
bump as a core, a helical inductor is attempted to form 
in the four-layered wiring board. 
[0052] Furthermore, the fabricating method according 
to the present invention, as an implementation mode 
further includes fomiing a through-hole in a formed dou- 
ble-sided wiring board and filling a magnetically penne- 
able material in the formed through-hole. In place of the 
magnetically pemieable bump, a pillar-like body fomied 
by filling a magnelically penneable material in a through- 
hole may be used as a core of a helical inductor 
[0053] Furthennore. the fabricating method according 
to the present invention is a fabricating method of a wir- 
ing board provided with a passive element that as an 
implementation mode, further includes forming a sub- 
stantially conical conductive bump on the first surface 
of the first metal foil, and the fonning a double-sided wir- 
ing board is perfomied so that the formed conductive 
bump may penetrate through the insulating board and 
establish an electrical contact with the second metal foil 
The present fabricating method further includes fomiing 
a substantially conical second conductive bump on a 
first surface of a third metal foil having the first surface 
and a second surface; forming a substantially conical 
third conductive bump on the second surface of the sec- 
ond metal foil of the formed double-sided wiring board- 
arranging a second insulating board having themio- 
plasticity and themnosetting properties so as to face the 
first surface of the third metal foil, arranging the first met- 
al foil side of the double-sided wiring board so as to face 
a surface different from a surface to which the third metal 
foil faces of the second insulating board, an-anging a 
third insulating board having themio-plasticity and ther- 
mosetting properties so as to face a side on which the 
third conductive bump is formed of the double-sided wir- 
ing board, and arranging the fourth metal foil so as to 
face a surface different from a surface that faces the 
double-sided wiring board of ihe third insulating board 
fomiing a four-layered wiring board by stacking, pres' 
surizing and heating five, that is. the arranged third met 



j — 2 — n - --, ^ ..^,,^^1^1, iinj ,, n-i- 

al foil, second insulating board, double-'Sid^dTi^irii^^ 
board, third insulating board, and fourth metal foil, and 
thereby integrating these so that the second conductive 
bump fomned on the third metal foil may penetrate 
through the second insulating board and establish an 
electrical contact with the first metal foil and the third 
conductive bump fonned on the double-sided wiring 
board may penetrate through the third insulating board 
and establish an electrical contact with the fourth metal 



foil; patterning the third metal foil and the fourth metal 
foil of the formed four-layered wiring board; forming a 
through-hole in the formed four-layered wiring board- 
and filling a magnetically penneable material in the 
5 formed through-hole. 

[0054] In this case too. in place of the magnetically 
penneable bump, a pillar-like body that is formed by fill- 
ing a magnetically permeable material in a through-hole 
IS attempted to use as a core of a helical inductor The 
10 winng board has a four-layered wiring layer 

[0055] Furthermore, the wiring board according to the 
present invention, as an implementation mode, further 
includes a conductive bump that penetrates through the 
insulating board, wherein each of the first and second 
'5 winng layers has an electrical connection with the con- 
ductive bump. That is. since the electrical connection 
between the wiring layers on both sides is perfomied by 
use of a conductive bump, the present wiring board is a 
Wiring board whose both wiring layers have an electrical 
continuity and enables to reduce the number of proc- 
esses, that is. to realize higher productivity 
[0056] Furthermore, as an implementation mode of 
the winng board according to the present invention at 
least one of the first and second wiring layers has an 
^5 Inductor that is vertically formed due to a pattern and/or 
a loop antenna that is fonned loop-like due to a pattern 
That is. an inductor and a loop antenna are fonned as 
a metal foil pattern. 

[0057] Still furthermore, a wiring board according to 
30 the present invention, as an implementation mode, fur- 
ther includes a second insulating board disposed in con- 
tact with the first wiring layer side of the insulating board- 
a conductive bump that penetrates through the second 
insulating board; and a third wiring layer disposed on a 
35 side different from the insulating board side of the sec- 
ond insulating board; wherein the first wiring layer of the 
insulating board is disposed so as to sink in a thickness 
direction of the second insulating board; and each of the 
first and third wiring layers has an electrical connection 
40 with the conductive bump. This is a three-layered wiring 
board that contains a double-sided wiring board inside 
thereof and in which an interlayerconnection with a third 
wmng layer is established by means of a conductive 
bump. 

45 [0058] Still furthermore, a wiring board according to 
the present invention, as an implementation mode, fur- 
ther includes a second layered resistive element arid/or 
a second layered dielectrics disposed on the third wiring 

iayersicteo^ ^.^^ 

in a thickness direction of the second insulatin^b^^ 

wherein the third wiring layer has a connection with the 
second layered resistive elementAhe second layered di- 
electrics. Thereby, a passive element is made available 
even in a third wiring layer. 
55 [0059] Furthermore, as an implementation mode of a 
wmng board according to the present invention, the third 
winng layer has an inductor that is vortically fonned due 
to a pattern and/or a loop antenna that is formed loop- 
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like due to a pattern. That is, an inductor and a loop an- 
tenna are formed as a metal foil pattern. 
[0060] Still furthenmore, a wiring board according to 
the present invention further includes, as an implemen- 
tation mode, a third insulating board disposed in contact 
with the second wiring layer side of the insulating board; 
a second conductive bump that penetrates through the 
third insulating board; and a fourth wiring layer disposed 
on a side different from the insulating board side of the 
third insulating board; wherein the second wiring layer 
of the insulating board is disposed so as to sink in a 
thickness direction of the third insulating board; and 
each of the second and fourth wiring layers has an elec- 
trical connection with the second conductive bump. This 
is a tour-layered wiring board that contains a double- 
sided wiring board as a core wiring board and in which 
interiayer connections with third and fourth wiring layers 
are further implemented by means of conductive 
bumps. 

[0061] Still furthermore, a wiring board according to 
the present Invention further includes, as an implemen- 
tation mode, a second layered resistive element and/or 
a second layered dielectrics disposed on the fourth wir- 
ing layer side of the third insulating board so as to sink 
in a thickness direction of the third insulating board; 
wherein the fourth wiring layer has a connection with the 
second layered resistive element/the second layered di- 
electrics. Thereby, a passive element is made available 
even in third and fourth wiring layers. 
[0062] Furthermore, as an implementation mode of a 
wiring board according to the present Invention, the 
fourth wiring layer has an inductor that is vertically 
formed due to a pattern and/or a loop antenna that is 
formed loop-like due to a pattern. That is, an inductor 
and a loop antenna are formed as a metal foil pattern. 
[0063] Still furthermore, a wiring board according to 
the present invention further includes, as an implemen- 
tation mode, a second layered dielectrics disposed un- 
der a bottom surface of the layered electrical conductor 
and a second electrical conductor that is disposed In- 
cluding under the bottom surface of the second layered 
dielectrics and is brought into contact with the wiring lay- 
er. That is, the present wiring board includes a multi- 
layered parallel plate capacitor. 

[0064] Furthermore, a wiring board according to the 
present invention, as an implementation mode, further 
includes a second insulating board disposed on the first 
wiring layer side of the insulating board; a third insulating 
board disposed on the second wiring layer side of the 
insulating board; a third wiring layer disposed on a dif- 
ferent surface side from the insulating board of the sec- 
ond insulating board; a fourth wiring layer disposed on 
a different surface side from the insulating board of the 
third insulating board; a second conductive bump that 
penetrates through the second insulating board and is 
brought into electrical connections with the first wiring 
layer and the third wiring layer; a second magnetically 
permeable bump that penetrates through the second in- 



sulating board; a third conductive bump that penetrates 
through the third insulating board and Is brought into 
electrical connections with the second wiring layer and 
the fourth wiring layer; and a third magnetically perme- 

5 able bump that penetrates through the third insulating 
board; wherein the first wiring layer is disposed so as to 
sink in a thickness direction of the second insulating 
board; the second wiring layer is disposed so as to sink 
in a thickness direction of the third insulating board; the 

10 magnetically permeable bump, the second magnetically 
permeable bump and the third magnetically permeable 
bump are disposed in series; the third wiring layer has 
a third pattern that surrounds the second magnetically 
permeable bump; the fourth wiring layer has a fourth 

'5 pattern that surrounds the third magnetically permeable 
bump; the first and third patterns are in an electrical con- 
tinuity due to the second conductive bump; and the sec- 
ond and fourth panerns are in an electrical continuity 
due lo the third conductive bump. 

20 [0065] That is, by use of a magnetically permeable 
bump as a core, a helical inductance is fomied in a four- 
layered wiring board. 

[0066] Furthermore, a wiring board according to the 
present invention includes, as an implementation mode, 

25 in place of the magnetically permeable bump, the sec- 
ond magnetically permeable bump, and the third mag- 
netically permeable bump, a pillared body that has a 
magnetically pemieable material and penetrates 
through the insulating board, the second Insulating 

30 board, and the third insulating board. That is. in place 
of a magnetically permeable bump as a core, a pillar 
having a magnetically permeable material is used as a 
core of a helical inductor. 

[0067] In the following, embodiments of the present 

35 invention will be explained with reference to the draw- 
ings. Fig. 1A and Fig. IB are diagrams showing a proc- 
ess for fabricating a double-sided wiring board accord- 
ing to one embodiment of the present invention. 
[0068] First, as shown in Fig. 1 A upper side, a metal 

40 foil (a copper foil, for instance) 1 is prepared. On this 
metal foil 1 , a dielectric paste is coated to be dielectrics 
2 of a passive element (capacitor) necessary as a wiring 
board. Although a coating method Is not particularly re- 
stricted, when, for Instance, a screen-printing is used, 

45 over an entire surface, as many as necessary may be 
coated with high productivity and relatively high accura- 
cy. As a dielectric paste, for instance, a composite in 
which powder of barium titanate, a high dielectric mate- 
rial is dispersed in a reslnouos binder may be used. As 

50 an example, a dielectric paste CX-16, which is commer- 
cially available from ASAHl Kagaku Kenkyusho, may be 
utilized. 

[0069] Furthermore, on the metal foil 1, a resistive 
paste is coated to be a resistive element 3 of a passive 

55 element (resistor) necessary as a wiring board. The 
coating method of the resistive paste is also identical as 
that mentioned above. As a resistive paste, for instance, 
a composite in which resistive material powder is dis- 
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persed In a resinouos binder may be used. As an exam- 
ple, resistive pastes TLI-15-8. TU-50-8. or TU-100-8. 
which are commercially available from ASAHI Kagaku 
Kenkyusho, may be utilized. 

[0070] It is generally better to separately coat a die- 
lectric paste and a resistive paste followed by separately 
drying and so on. It is because after the drying, afomner 
coating state, without being interfered, may be main- 
tained. The processing such as the drying and so on 
may be perfomned, irrespective of a heat resistance 
temperature of an Insulating board (organfc material) to 
be referred to later, at temperatures adequate for 
processing each of the dielectric paste and the resistive 
paste. Accordingly, since a range of choice of kinds 
thereof is wide, it contributes in the formation of a pas- 
sive element having higher accuracy. 
[0071] Furthermore, in order to make the resistive el- 
ement 3 furthermore accurate, a method (post-treat- 
ment) as shown in Fig. 14A and Fig. 14B may be used. 
Fig. 14A and Fig. 14B are diagrams for explaining irreg- 
ularity in the shape at a periphery portion of the resistive 
element (/dielectrics/electrical conductor) formed on a 
metal foil and an improvement thereof. Fig. 1 4A is a sec- 
tional view and Fig. 14B is a top view thereof. 
[0072] In the resistive element 3 coated by means of 
the screen -printing and so on, in general, as shown in 
Fig. 14A, a shape, such as a thickness at the periphery 
thereof is formed a little differently from that of an inside 
portion (edge effect). Such a thickness variation may 
cause irregularity in a sheet resistance value (one of 
characteristic value of a resistive element; a resistance 
value between opposite sides of a square). Accordingly, 
edge portions 30 of the resistive element 3 are removed 
when the resistive element 3 is formed on the metal foil 

1 . In such removal, for instance, laser beam may be 
used. Since, due to such the removal, a thickness is 
more homogenized, a resistive element having a resist- 
ance value closer to that expected from the sheet resist- 
ance value may be fonned. In the case of the dielectrics 

2, accuracy is obtained similarly. 

[0073] As mentioned above, a coated and formed 
metal foil 4 on a surface of which the resistive element 
3 and the dielectrics 2 are formed is formed. Next, as 
shown in Fig. IB upper side, resistive element 3/dlelec- 
trics 2 sides of two coated and fonned metal foils 4 are 
arranged at a predetermined position necessary as a 
wiring board so as to face both sides of a prepreg to be 
an insulating board 5. The prepreg Is obtained by im- 
pregnating a curable resin such as, for instance, epoxy 



resin in a reinforcing material such as glass fiber. Before 
curing, it is in a semi-cured state and has thermo-plas- 
ticity and thermo-setting properties. 
[0074] Next, as shown in Fig. 1 B center, three, that is, 
the coated/formed metal foil 4, insulating board 5 and 
another coated/formed metal foil 4 are stacked, pressu- 
rized and heated and thereby integrating these, a dou- 
ble-sided wiring board 6 is obtained. In the double-sided 
wiring board 6. the dielectrics 2 and the resistive ele- 



ment 3 are integrated so as to sink in a thickness direc- 
tion of the insulating board 5. This is due to the thenmo- 
plasticity and thermo-setting properties of the prepreg 
to be the insulating board 5. 

5 [0075] Next, as shown in Fig. 1 B lower side, the metal 
foils 1 on both sides are patterned into patterns 1 a nec- 
essary as a wiring board. Due to the patterning, a dou- 
ble-sided wiring board 7 on which at least both end elec- 
trodes of the dielectrics 2 and the resistive element 3 

10 are formed may be obtained. In the pattemlng. existing 
methods such as, for instance, the formation of a mask 
due to coating of photo-resist and exposure thereof, 
etching of the metal foil 1 due to the mask, and so on 
may be used. 

15 [0076] In addition, the resistive element 3 may be 
trimmed by use of the both end electrodes fomned by 
the patterning as resistance value measuring terminals. 
The trimming is a process in which, for instance, by use 
of laser light, the resistive element 3 is partially burned 

20 and brought to conform to a predetermined resistance 
value. 

[0077] Although processes following the above are 
not shown in the drawings, the formation of solder resist 
and plating layers including on the pattern 1 a, mounting 
25 of surface-mounting components on the pattern la, or 
flip-chip mounting of semiconductor chips may be im- 
plemented according to existing methods, Furthennore, 
as well known, a through-hole is bored in a double-sided 
wiring board 7, a conductive layer is formed on an inter- 
30 nal surface thereof, and thereby the double-sided wiring 
board 7 having an electrical continuity between both wir- 
ing layers thereof may be formed. Still furthemriore. ac- 
cording to the aforementioned etching of the metal foil 
1 , a vortical inductor may be formed. In this case, such 
35 a through-hole may be utilized as an inside terminal. 
[0078] In the aforementioned embodiments, since 
materials are selected from a wide range of choice and 
the dielectrics 2 and the resistive element 3 are previ- 
ously formed from the selected materials on the metal 
40 foil 1 , on the same layer, a capacitor and resistor excel- 
lent in characteristics may be fomned in a mingled state. 
Furthermore, since an organic material is used as the 
insulating board 5, lighter weight may be realized than 
in the case of ceramics. 
45 [0079] In the aforementioned explanation, each of the 
dielectrics 2 to be a capacitor, and the resistive element 
3 to be a resistor is fomned by coating a paste-like com- 
posite. However, other than this, when a vortical induc- 
tor is formed, a conductive paste may be previously 



50 coated vertically as a paste-like composite on a metal 
foil 1 . 

[0080] Next, a process for fabricating a double-sided 
wiring board according to a fabricating method accord- 
ing to another embodiment of the present invention will 
55 be explained with reference to Fig. 2A and Fig. 2B. Fig. 
2A and Fig. 2B are diagrams showing a process for fab- 
ricating a double-sided wiring board according to a fab- 
ricating method according to another embodiment of the 
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present invention. The same regions as Fig. 1 A and Fig. 
1 B are given the same reference numerals. Explanation 
of the same regions will be omitted. 
[0081] This embodiment is different from one shown 
in Fig. 1 A and Fig. 1 B in that as shown in Fig. 2A lower 
side, a process in which the coated/fomried metal foil 4 
is transformed into a conductive bump formed metal foil 
4a on which conductive bumps 8 have been formed is 
added. 

[0082] The conductive bump 8 may be formed on a 
place necessary as a wiring board on the coated/formed 
metal foil 4a by means of, for instance, screen printing. 
For this, as a conductive paste, for instance, one that is 
prepared by dispersing metal particles (silver, gold, cop- 
per, solder and so on) in a paste-like resin followed by 
mixing a volatile solvent is coated on the metal foil 4 by 
means of screen printing. The conductive bump 8 is nec- 
essary to have a height enough to penetrate through the 
insulating board 5 as will be detailed later. Accordingly, 
the conductive bump 8 is forced to have a substantially 
conical shape as a whole. 

[0083] After the conductive bump formed metal foil 4a 
Is obtained as shown in the above, next, as shown in 
Fig. 28 upper side, a resistive element 3 and dielectrics 
2 side of the coated/formed metal foil 4 is disposed so 
as to face one side of both sides of the prepreg to be a 
insulating board 5, and a resistive elements, dielectrics 
2 and conductive bump 8 side of the conductive bump 
formed metal foil 4a is disposed so as to face the other 
side of both sides of the prepreg. 
[0084] Next, as shown in Fig. 28 center, a double-sid- 
ed wiring board 6a is obtained by stacking, pressurizing 
and heating three, that Is, the coated/formed metal foil 
4, insulating board 5, and conductive bump formed met- 
al foil 4a, and thereby integrating these. In the double- 
sided wiring board 6a, the dielectrics 2 and resistive el- 
ement 3 are integrated so as to sink in a thickness di- 
rection of the insulating board 5, and the conductive 
bump 8 penetrates through the insulating board 5 and 
comes Into an electrical contact with the opposing metal 
foil 1 . Such a state Is realized because, as mentioned 
above, the insulating board 5 had thermo-plasticity and 
thermo-setting properties, and the conductive bump 8 
is originally fomned Into a substantial cone. 
[0085] In the double-sided wiring board 6a, since an 
electrical continuity between both wiring layers is estab- 
lished by the conductive bump 8, there is no need of a 
further process such as the formation of a through-hole 
to establish an electrical continuity between both wiring 
layers. Accordingly, sincef a space for the formation of 
the through-hole is not necessary, a wiring board of 
higher density may be obtained. Furthermore, in the in- 
tegrating process, since a pressure on the dielectrics 2 
and the resistive element 3 may be alleviated by the con- 
ductive bump 8 that works as a support, there is an ad- 
vantageous effect that dispersions of various character- 
istics of the dielectrics 2 and the resistive element 3 that 
are caused at the Integration may be suppressed. 



[0086] Following the above, as shown in Fig. 2B lower 
side, the metal foils 1 on both sides are patterned into 
a pattern 1a necessary as a wiring board (substantially 
similar to the case of Fig. 1B lower side). Due to the 

5 patterning^ a double-sided wiring board 7a in which both 
end electrodes of the dielectrics 2 and the resistive ele- 
ment 3 are at least formed may be obtained. In addition 
to this, the resistive element 3 may be trimmed by use 
of the both end electrodes formed by this patterning as 

10 resistance value measurement tenninals. This Is also 
as explained above. 

[0087] Furthermore, although the processes following 
the above are not shown in the drawings, the formation 
of solder resist and plating layers including on the pat- 

15 tern la, mounting of surface-mounting components on 
the pattern la, or flip-chip mounting of semiconductor 
chips and so on may be performed according to existing 
methods. Still furthennore, according to the etching of 
the metal foil 1 as mentioned above, a vortical inductor 

20 may be formed. In this case, the above-explained con- 
ductive bump 8 may be utilized as an inside terminal. 
[0088] In the above-explained embodiment, similarly 
to the embodiment explained In Fig. 1A and Fig. 18, 
since materials are selected from a large choice of ma- 

25 terials and the dielectrics 2 and the resistive element 3 
are formed previously on the metal foil 1 , a capacitor 
and resistor excellent in characteristics may be incorpo- 
rated in the same layer in a mingled state. Furthermore, 
since an organic material is used as the insulating board 

30 5, lighter weight may be realized than in the case of ce- 
ramics. Furthermore, in order to form a vortical inductor, 
in advance the conductive paste may be vertically coat- 
ed on the metal foil 1 . 

[0089] Fig. 3 Is a perspective view showing the dou- 
35 ble-sided wiring board 7 that can be fonned according 
to the embodiment explained in Fig. 1 A and Fig. 18, or 
the double-sided wiring board 7a that can be formed ac- 
cording to the embodiment explained in Fig. 2A and Fig. 
2B. As shown in Fig. 3. on both sides (one side may be 
40 allowed) of the Insulating board 5, a resistor due to the 
resistive element 3, a capacitor due to the dielectrics 2, 
and a vortical inductor due to the pattern 1 a may be in- 
corporated in a state previously provided to the wiring 
boards 7/7a. 8y making use of the wiring pattern 1a as 
45 a land to mount surface mount components and semi- 
conductor devices on both sides of the double-sided wir- 
ing board 7a, it may be of course used as a mounted 
wiring board as it is. 

[0090] Fig. 4A and Fig. 48 are diagrams showing a 
50 process carried out to make the double-sided wiring 
board 7a (7) that is fabricated according to the process 
shown in Fig. 1 A and Fig. 1 B, or Fig. 2A and Fig. 28 a 
material of a four-layered wiring board. Fig. 4A is a sec- 
tional view, and Fig. 48 Is a perspective view. Fig. 5A 
55 and Fig. 58 are diagrams showing a necessary metal 
foil when a four-layered wiring board is fabricated with 
the double-sided wiring board 7a (7) fabricated accord- 
ing to the process shown in Fig. 1 A and Fig. 1 8. or Fig. 
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2A and Fig. 2B and a process applied thereon. Fig. 5A 
is a sectional view, and Fig. 5B is a perspective view. 
Furthermore, already explained regions in these figures 
are given the same reference numerals. An N-layered 
wiring board is a wiring board in which the number of 
the wiring layers is N. 

[0091] First, as shown in Fig. 4A and Fig. 4B, in order 
to use the double-sided wiring board 7a (7) as a core 
wiring board, conductive bumps 9 are formed on neces- 
sary positions on one side thereof (positions according 
to a layout as a particular four-layered wiring board). The 
formation of the conductive bumps 9 may be implement- 
ed substantially similarly to the already mentioned for- 
mation of the conductive bump 8. Thereby, a wiring 
board material 71 having the conductive bumps 9 is 
formed. 

[0092] At the same time, as shown in Fig, 5A and Fig. 
5B, a metal foil 1 to be the third wiring layer is prepared, 
and at necessary positions on the single side thereof 
(positions according to a layout as a particular four-lay- 
ered wiring board) the conductive bumps 9 are formed. 
The formation of the conductive bumps 9 is perfomned 
also similariy to the above. Thereby, a metal foil 11 hav- 
ing the conductive bumps 9 is fomned. 
[0093] Fig. 6 includes diagrams showing a process for 
fabricating a four-layered wiring board by use of the wir- 
ing board material 71 fabricated by the process shown 
in Fig. 4A and Fig. 4B and the metal foil 1 1 shown in Fig. 
5A and Fig. 5B as materials. Fig. 7 includes perspective 
views showing the process shown in Fig. 6. In Fig. 6 and 
Fig. 7, the already explained regions are given the same 
reference numerals. 

[0094] As shown in Fig. 6 upper side and Fig. 7 upper 
side, respectively, first, the metal foil 1 is disposed 
through a prepreg to be an insulating board 51 so as to 
face a surface on which the conductive bumps 9 are 
formed of the wiring board material 71 , and a side on 
which the conductive bumps 9 are formed of the metal 
foil 11 is disposed through the prepreg to be the insulat- 
ing board 51 so as to face a surface on which a conduc- 
tive bump 9 is not fomned of the wiring board material 
71. The prepreg to be the insulating board 51 may be 
one similar to the above-mentioned prepreg to be the 
insulating board 5. 

[0095] Next, as shown in Fig. 6 center and Fig. 7 cent- 
er, a four-layered wiring board 21 is obtained by stack- 
ing, pressurizing and heating five, that is, the metal foil 
1 , insulating board 51 . wiring board material 71 , insulat- 
ing board 51 , and metal foil 11 , and thereby integrating 
these. In the double-sided wiring board 21, each oft hV 
wiring patterns 1 a on both sides of the wiring board ma- 
terial 71 is integrated so as to sink in a thickness direc- 
tion of the insulating boards 51, and the conductive 
bumps 9 penetrate through the each of the insulating 
boards 51 and come into an electrical contact with the 
opposing metal foil 1 or the pattern 1a. Such a state is 
realized because the Insulating boards 51 had themno- 
plasticity and thermo-setting properties, and the con- 



ductive bumps 9 are originally fomned In substantial 
cone. 

[0096] In the four-layered wiring board 21, since an 
electrical continuity between an outer wiring layer and 

5 an inner wiring layer is established by means of the con- 
ductive bumps 9. there is no need of perfomning a further 
process such as through -hole formation for establishing 
an electrical continuity between these. Accordingly, 
since a space for use in through-hole formation is not 

10 necessary, a higher density four-layered wiring board 
may be obtained. In addition, in view of not adversely 
affecting on the layout of the other layers, needlessness 
of the through-hole formation is more significant as the 
number of wiring layers increase. 

15 [0097] Next, as shown in Fig. 6 lower side and Fig. 7 
lower side, the metal foils 1 on both sides of the four- 
layered wiring board 21 are patterned into a pattern 1b 
necessary as a wiring board. Due to the patteming, a 
four-layered wiring board 22 is formed. In the patterning, 
as mentioned above, existing methods may be used, 
and due to the patterning a vortically shaped inductor 
may be formed. 

[0098] Furthermore, although the processes following 
the above are not shown by means of the drawings, the 

25 formation of solder resist and plating layers including on 
the pattern lb, mounting of surface-mounting compo- 
nents on the pattern 1b, or flip-chip mounting of semi- 
conductor chips may be implemented according to ex- 
isting methods. 

30 [0099] In the above-explained embodiments, an ex> 
planation is given for a case where a four-layered wiring 
board is fabricated with the double-sided wiring board 
7a (7) obtained according to the fabricating method that 
is explained in Fig. 1A and Fig. IB. or Fig. 2A and Fig. 

35 2B as a core wiring board. Accordingly, the four-layered 
wiring board may be fabricated while maintaining fea- 
tures as the already-explained double-sided wiring 
board 7a (7). In addition, since the insulating board 51 
that is an organic material is used when forming into a 

40 multi-layered structure, the formed multi-layered wiring 
board may be made lighter than ceramic one. 
[01 00] In the above explanation, a four-layered wiring 
board is fabricated by use of the double-sided wiring 
board 7a (7). A three-layered wiring board may be sub- 

45 stantially similarly fabricated. That is, as one method, in 
Fig. 6 upper side, when three from the top (three of metal 
foil 1 , insulating board 51 and wiring board material 71) 
Is stacked, pressurized and heated and thereby these 
are inte gra ted, a three-layered wirin g board is obta in ed . 

50 Furthermore, as another method, in Fig. 6 upper side 
one, by stacking, pressurizing and heating three from 
the bottom (since in this case, the conductive bump 9 
on the wiring board material 71 is unnecessary, the three 
is the wiring board material 7a (7). insulating board 51 

55 and metal foil 11), and thereby integrating these, a three- 
layered wiring board is obtained. 
[0101] Even in such a three-layered wiring board, a 
three-layered wiring board may be realized while main- 
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taining features as the above-explained double-sided 
wiring board 7a (7). 

[0102] Furthermore, in the above explanation^ cases 
where passive elements are not previously incorporated 
in the third and fourth wiring layers of the four-layered 
wiring board and in the third wiring layer of the three- 
layered wiring board are explained. However, in Fig. 6 
upper side one, by use of the coated/formed metal foil 
4 (the formation surface of the passive element is used 
directed downward) shown in Fig. 1 A or Fig. 2A in place 
of the upper side metal foil 1 , and by use of the conduc- 
tive bump formed metal foil 4a shown in Fig. 2A in place 
of the metal foil 11, passive elements may be incorpo- 
rated in the third and fourth wiring layers. 
[0103] According to these, the four-layered wiring 
board 22 may be formed In the shape where the third 
and fourth wiring layers of the four-layered wiring board 
22 are previously provided with the resistor due to the 
resislive eiemenl 3 and the capacitor due to the dielec- 
trics 2. Since the resistors and capacitors with which the 
third and fourth wiring layers are provided are also pre- 
viously formed on the metal foil 1 before the stacking, 
there are the advantages similar to the resistor and the 
capacitor with which the first and second wiring layers 
are provided. Furthermore, the resistors with which the 
third and fourth wiring layers are provided may be also 
trimmed by use of the pattern 1b. In addition, by previ- 
ously coating a vortical conductive paste on the metal 
foil 1 the inductor due to the conductive paste may be 
formed on the third and fourth wiring layers. 
[01 04] Furthermore, when the above-explained meth- 
od is repeated and used, a wiring board having wiring 
layers exceeding four layers may be easily formed. 
When, for instance, a six-layered wiring board is fabri- 
cated, in Fig. 6 upper side one, in place of the wiring 
board material 71 , one in which the conductive bumps 
are fomned on a single side of the flour-layered wiring 
board 22 may be utilized. According to such repetition, 
furthermore multi-layered wiring boards are obtained. 
[0105] Fig. 8 is a perspective view showing an exam- 
ple of the four-layered wiring board fabricated according 
to the fabricating method shown in Fig. 6 and Fig. 7. In 
the four-layered wiring board 22a in this example, by use 
of the pattern lb of the outer wiring layer, a land for 
mounting a semiconductor device 32 and surface- 
mount components Is formed, and a loop antenna 31 is 
formed near an outer periphery of the four-layered wir- 
ing board 22a. 

[0106] Thereby, the semiconductor device 32, the 
loop antenna 31 and the passive elements (ones that 
are Incorporated In the wiring board and surface-mount- 
ed components) necessary for, for example, an IC card 
(integrated circuit card) that delivers Information via ra- 
dio are Integrated and formed into a four-layered wiring 
board. The formation of the loop antenna 31 by use of 
such the pattern may be performed by use of the pattern 
la on the double-sided wiring board 7 (7a) already de- 
scribed in Fig. 1 B or Fig. 2B. 



[01 07] Fig. 9 is a partial sectional view as an example 
of the double-sided wiring board fabricated according to 
the fabricating method according to still another embod- 
iment of the present Invention. Constituent elements 
5 that are already explained are given the same reference 
numerals. 

[0108] This double-sided wiring board 7b is different 
from one shown in Fig. 28 in that as a lead wire of the 
resistive element 3, a conductive bump 8 that pene- 

10 trates through the insulating board 5 is In direct use. In 
order to fabricate a double-sided wiring board In such a 
configuration, when the metal foil 4a shown in Fig. 2A 
is formed, the position of the conductive bump 8 need 
only be set so that it may be formed on the resistive el- 

15 ement 3 ol the metal foil 1 . 

[0109] Then, as shown in Fig. 2B, these are laminated 
and followed by patterning the metal foils 1 on both 
sides. In the patterning, the metal foil 1 on a side In con- 
tact with the resistive element 3 is patterned so that the 

20 metal foil 1 may not completely come into contact with 
the resistive element 3. 

[0110] In thus configured resistor, since a lead wire 
thereof is not a metal used in the metal foil 1 , without 
considering compatibility with the metal a resistive paste 

25 to be the resistive element 3 may be selected. The com- 
patibility shows difficulty with which chemical and phys- 
ical changes occurs at interfaces of, for Instance, the 
metal (for Instance, copper) of the metal foil 1 and the 
resistive element 3 when these come into contact. Bad 

30 compatibility may cause eariier corrosion on any one of 
these. In the present embodiment, since it is not neces- 
sary to consider the compatibility at least with the metal 
foil 1 , a range of choice of the resistive pastes may be 
further expanded. Accordingly, further higher precision 

35 niay be accomplished. 

[0111] Fig. 10 is a bottom view as an example of the 
double-sided wiring board 7b shown in Fig. 9. The re- 
gions corresponding to Fig. 9 are given the same refer- 
ence numerals, 

"^0 [0112] As shown in Fig. 10, the contact between the 
resistive element 3 and the conductive bump 8 may oc- 
cur at a plurality of points (three in this case shown in 
the figure) at one end. This is because while a shape of 
the resistive element 3 is varied in length and breadth 

•*5 according to a necessary resistance value, the size of 
the conductive bump 8 is normally fixed due to the si- 
multaneous formation by use of, for instance, printing. 
By use of a plurality number of the conductive bumps 8. 
the lead wires may be drawn out corresponding to the 

50 size of the resistive element 3. 

[0113] Fig. 11 Is a partial sectional view showing an- 
other example to one example shown in Fig. 9. The con- 
stituent elements that are already explained are given 
the same reference numerals. 

55 [0114] The double-sided wiring board 7c Is similar to 
one shown in Fig. 9 in that the conductive bumps 8a that 
penetrate through the insulating board 5 is directly 
formed on the resistive element 3. However, in the case 
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shown in Rg. 11, the conductive bumps 8a are used, 
not as the lead wire, as heat conductor to the resistive 
element 3. The conductive bump 8a works as a heat 
conductive bridge with the wiring pattern 1c on a rear 
surface side of the resistive elements. One resistive el- 
ement 3 may be provided with a plurality of the conduc- 
tive bumps 8a. 

[0115] In a resistor that is configured so as to have 
the conductive bumps 8a for heat conduction. Joule 
heat that is generated due to the resistor may be effi- 
ciently dissipated from both surfaces of the wiring board 
by use of the conductive bumps 8a and the wiring pat- 
tern 1c as heat-sink. Accordingly, since the resistor is 
increased in its power rating, thereby a degree of free- 
dom in circuit designing applied for the wiring board may 
be advantageously improved. 

[0116J Fig. 12A and Fig. 12B are partial sectional 
views for explaining one example of a double-sided wir- 
ing board fabricated according to the fabricating method 
according to still another embodiment of the present in- 
vention . Fig. 1 2A shows an intermediate stage to a state 
shown in Fig. 12B. Furthemaore, the constituent ele- 
ments that are already explained are provided with the 
same reference numerals. 

[0117] The double-sided wiring board 7d is different 
from one shown In Fig. 1 A and Fig. 1 B in that the pattern 
1a and an electrical conductor 35 formed from the con- 
ductive paste are used as both end electrodes of the 
dielectrics 2. 

[0118] In order to fabricate a double-sided wiring 
board in such a configuration, first, as shown In Fig. 12A, 
after dielectrics 2 is coated/fomied on a metal foil 1, a 
conductive paste to be an electrical conductor 35 is 
coated including on the dielectrics 2 and extending onto 
the metal foil 1 . In the coating, a method identical to that 
used In the coating of the dielectric paste to be the die- 
lectrics 2 may be utilized. Treatment such as predeter- 
mined drying and so on is applied to the coated conduc- 
tive paste. Then, the metal foil 1 is used in place of the 
coated/formed metal foil 4 shown in Fig. 18 upper side 
or Fig. 28 upper side and laminated. 8y further pattern- 
ing the metal foils 1 on both sides, the double-sided wir- 
ing board 7d as shown in Fig. 128 may be obtained (in 
a strict sense, since there are the conductive bumps 8 
in Fig. 128, it shows a case applied to the case shown 
in Fig. 28. However, the conductive bump 8 Is not indis- 
pensable). 

[01 19] In a structure around the dielectrics 2 like this, 
since the pattern la and the electrical conducto r 35 
sandwich the dielectrics 2 and form a so-called paralieT 
plate capacitor, a capacitor having higher capacitance 
may be formed. Furthermore, all of the already ex- 
plained improvement effect as the passive element and 
wiring board is maintained. 

[0120] Fig. 13A and Fig. 138 are partial sectional 
views for explaining another example to one example 
shown in Rg. 12A and Fig. 128. Fig. 13A shows an in- 
temiediate stage to a state shown in Fig. 138. Further- 



more, the constituent elements that are already ex- 
plained are provided with the same reference numerals. 
[0121] The double-sided wiring board 7e is one in 
which the aforementioned parallel plate capacitor struc- 
5 tore is further actively formed. Due to the lamination like 
this, a capacitor having higher capacitance may be 
formed. 

[01 22] Specifically, as shown in Fig. 1 3A, first, dielec- 
trics 26 is coated/formed on a metal foil 1 followed by 
10 coating a conductive paste to be an electrical conductor 
36 so as to include on the dielectrics 26 and extend onto 
the metal foil 1 After the coating, processes such as 
predetennined drying and so on are performed. Next, a 
dielectric paste to be the dielectrics 27 is coated so as 

*5 to include on the electrical conductor 36 and come into 
contact with the dielectrics 26. After the coating, proc- 
esses such as predetermined drying and so on are per- 
formed. Next, the conductive paste to be an electrical 
conductor 38 is coaled so as to include on the dielectrics 

20 27, not to come into contact with the electrical conductor 
36, and to extend onto the metal foil 1 . After the coating, 
processes such as predetennined drying and so on are 
performed. 

[0123] Furthermore, the dielectric paste to be dielec- 
tries 28 is coated so as to include on the electrical con- 
ductor 38 and come Into contact with the dielectric 27. 
After the coating, processes such as predetermined dry- 
ing and so on are performed. Next, a conductive paste 
to be an electrical conductor 37 is coated so as to in- 
30 elude on the dielectrics 28. not to come into contact with 
the electrical conductor 38. and to come Into contact 
with the electrical conductor 36. After the coating, proc- 
esses such as predetermined drying and so on are per- 
fomned. The coating of the dielectric paste to be individ- 
35 ual dielectrics 26, 27 and 28, and the coating of the con- 
ductive paste to be individual electrical conductors 36, 
37 and 38 are performed similarly to the cases of the 
dielectrics 2 and the electrical conductor 35 In the em- 
bodiment shown in, for instance, Fig. 12A and Fig. 128. 
40 [0124] Then, the metal foil 1 is used in place of the 
coatedAormed metal foil 4 shown in Fig. 18 upper side 
or Fig. 28 upper side and is laminated. Furthermore, by 
patterning the metal foils 1 on both sides, a double-sided 
wiring board 7e as shown in Fig. 138 may be obtained 
^5 (since there are the conductive bumps 8 in Fig. 138, in 
a strict sense , it shows a case applied to the case shown 
in Fig. 28. However, the conductive bumps 8 are not 
indispensable). The patterning of the metal foil 1 is per- 
formed so that as one electrode a pattern that occupies 



50 almost on the dielectrics 26 and comes into contact also 
with the electrical conductor 38 may exist, and as an- 
other electrode a pattern having an electrical continuity 
with electrical conductors 36 and 37 may exist. 
[0125] A capacitordue to such lamination may enable 
55 to realize a further higher capacitance by further per- 
forming similar lamination. Furthermore, all of the afore- 
mentioned improvement effect as the passive element 
and the wiring board is maintained. 
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[0126] Although the above-explained examples due 
to Figs. 9 through 13B are of the cases of the double- 
sided wiring board, it is obvious that outer wiring layers 
in the four-layered wiring boards (or the above-ex- 
plained three-layered wiring boards) as shown in Fig. 6 
and Fig. 7 may allow to form the above-explained pas- 
sive elements. Furthermore, the situations are identical 
also in the case of a multi-layered, exceeding four lay- 
ers, wiring board. 

[0127] Fig. 15Aand Fig. 15Bare diagrams for explain- 
ing one example of a four-layered wiring board fabricat- 
ed according to the fabricating method according to still 
another embodiment of the present invention. Fig. 15A 
is a sectional view and Fig. 15B is a top view thereof. 
The aforementioned constituent numerals are given the 
same reference numerals. 

[0128] The four-layered wiring board Is different from 
one shown in Fig, 6 and Fig. 7 In that there are formed 
magnetically permeable bumps 8A and 9A that, respec- 
tively, penetrate through insulating boards 5 and 51 and 
these magnetically permeable bumps 8A and 9A are in 
contact in a penetrating direction. Furthermore, patterns 
1a and 1b are patterned, respectively, as shown in Fig. 
158, so as to surround the magnetically permeable 
bumps 8A and 9A and, as shown in Fig. 15A, the con- 
ductive bumps 8 and 9 bring ambient pattems into an 
electrical continuity in a vertical direction. 
[0129] That is, the magnetically permeable bumps BA 
and 9A work as a core of an inductor, and each patterns 
la and 1b work as a helical inductor coil as a whole. In 
thus structured inductor, since the magnetically perme- 
able material is used as a core and a coil is realized as 
a helical coil around the core, an inductance value may 
be increased. It is obvious that the Inductor due to such 
a core and helical structure is, without restricting to such 
the four-layered wiring board, may be configured simi- 
larly even in a double-sided wiring board, three-layered 
wiring board and multi-layered, exceeding four layers, 
wiring board. 

[0130] In order to fabricate such the inductor that is 
incorporated in a four-layered wiring board, first, when 
a double-sided wiring board as a core wiring board is 
fabricated, in place of the coated/formed metal foil 4 in 
Fig. 26 upper side, a magnetically pemrieable bump 
formed metal foil fabricated according to the similar 
knack as the conductive bump formed metal foil 4a is 
used. 

[0131] A magnetically permeable bump 8A may be 
formed on a place necessary as a wiring board on the 
coated/formed metal foil 4 by means of, for instance, 
screen printing. For this, as a magnetically permeable 
paste, for instance, one in which magnetically permea- 
ble material powder (for instance, ferrite powder) is dis- 
persed in a paste-like resin followed by mingling a vol- 
atile solvent is prepared, and this is coated by means of 
screen-printing on the metal foil 4. The magnetically per- 
meable bump 8A is necessary to have a height enough 
to penetrate through the insulating board 5. Accordingly, 



the magnetically permeable bump 8A is formed to have 
a substantially conical shape as a whole. 
[0132] Then, following the above, processes up to 
one shown in Fig. 28 lower side are implemented. Ac- 
5 cording to the processes up to this one, first, in the dou- 
ble-sided wiring board , an inductor due to a helical struc- 
ture may be obtained. 

[0133] Furthermore, in fabricating in a four-layered 
wiring board, in place of the metal foil 1 in Fig. 6 upper 

10 side, a metal foil provided with the magnetically perme- 
able bump 9A thereon is used (a surface on which the 
magnetically permeable bump gA is formed is directed 
downward). In addition, in place of the wiring board ma- 
terial 71 in Fig. 6 upper side, one in which the conductive 

f5 bump 9 is formed on one side (top surface in the figure) 
of the double-sided wiring board including the afore- 
mentioned magnetically pemieable bump 8A, and the 
magnetically permeable bump 9A is formed on the other 
surface is used. The magnetically permeable bump 9A 

20 can be formed similarly to the above. 

[0134] Thereafter, the processes up to one shown in 
Fig. 68 lower side are performed. Thereby, an inductor 
due to a helical structure in which all layers of a four- 
layered wiring layer are used as coil can be obtained. 

25 Furthermore, by performing similarly, an inductor due to 
a helical structure in which all layers of an N-layered wir- 
ing layer are used as coil can be obtained. 
[01 35] Fig. 1 6A and Fig. 1 68 are diagrams for explain- 
ing another example to one example shown in Fig. 1 5A 

30 and Fig. 15B. Fig. 16A is a sectional view thereof and 
Fig. 1 6B is a top view thereof. The aforementioned con- 
stituent elements are given the same reference numer- 
als. 

[0136] This four-layered wiring board is different from 
35 one shown in Fig. 15A and Fig. 15B in that a magneti- 
cally permeable pillared body 82 that penetrates 
through the insulating boards 5 and 51 is used in place 
of the magnetically permeable bumps BA and 9A of the 
four-layered wiring board shown in Fig. 15A and Fig. 
40 15B. 

[0137] In this case too, the magnetically permeable 
pillared body 82 works as a core of an inductor, and each 
patterns 1 a and 1b work as a helical inductor coil as a 
whole. Accordingly, similarly to the above, an Induct- 

45 ance value may be increased. It is obvious that an in- 
ductor due to such a core of the magnetically permeable 
pillared body 82 and a helical structure, without restrict- 
ing to such a four-layered wiring board, may be config- 
ured similarly even in a double-sided wiring board, 

50 three-layered wiring board, and multi-layered, exceed- 
ing four layers, wiring board. 

[0138] In order to fabricate such an inductor incorpo- 
rated in four-layered wiring board, a four-layered wiring 
board that has undergone the process shown in Fig. 6 
55 lower side may be provided with a through-hole 81 , and 
the formed through-hole 81 may be filled in with a mag- 
netically pemieable material. Similarly, a multi-layered, 
exceeding four layers, wiring board also, after a multi- 
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layered wiring board having finally needed layers has 
been formed, may be provided with a through-hole, and 
the formed through-hole may be filled in with a magnet- 
ically permeable material. As a magnetically permeable 
material, the magnetically permeable material as men- 
tioned above may be used, or previously solidified mag- 
netically penneable pillared body may be inserted and 
fixed. 

[01 39] The present invention has been described with 
reference to certain preferred embodiments, but it will 
be understood that variations and modifications can be 
made within the spirit and scope of the invention. 



Claims 

1. A method for fabricating a wiring board provided 
with a passive element, comprising: 

coating a resistive paste and/or a dielectric 
paste on at least any one of first surfaces of a 
first metal foil and a second metal foil each of 
which has the first surface and a second sur- 
face; 

arranging an insulating board having thenno- 
plasticity and thermo-setting properties so as 
to face the first surface of the first metal foil , and 
arranging the first surface side of the second 
metal foil so as to face a surface different from 
a surface to which the first metal foil faces of 
the insulating board; 

forming a doubfe-sided wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged first metal foil, insulating board, and 
second metal foil to integrate these; and 
patteming the first metal foil and/or the second 
metal foil of the formed double-sided wiring 
board. 

2. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 , further 
comprising: 

fonning a substantially conical conductive 
bump on the first surface of the first metal foil; 

wherein the fomiing a double-sided wiring 
board is performed so that the formed conductive 
bump penetrates through the ins ulating board and 
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pattern. 

4, A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 . further 
5 comprising: 

trimming a resistor formed from the resistive 
paste by use of the patterned first metal foil and/ 
or the patterned second metal foil as an elec- 
10 trode. 



A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 : 

wherein the coating the resistive paste and/or 
the dielectric paste includes removing a periphery 
portion thereof after the coating. 

A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 , further 
comprising: 

forming a substantially conical conductive 
bump on a first surface of a third metal foil hav- 
ing the first surface and a second surface; 
arranging a second insulating board having 
thermo-plasticity and thermosetting properties 
so as to face the first surface of the third metal 
foil, and arranging the first metal foil side of the 
double-sided wiring board so as to face a sur- 
face different from a surface that faces the third 
metal foil of the second Insulating board; 
forming a three- layered wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged third metal foil second insulating 
board, and double-sided wiring board to inte- 
gratethese so that the conductive bump formed 
on the third metal foil penetrates through the 
second insulating board and establishes an 
electrical contact with the first metal foil; and 
patterning the third metal foil of the formed 
three-layered wiring board. 
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establishes an electrical contact with the second so 
metal foil. 

A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 : 

wherein the patterning the first metal foil and/ ss 
or the second metal foil includes formation of an in- 
ductor that is vortlcally formed due to a pattern and/ 
or a loop antenna that is formed loop-like due to a 



7. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 , further 
- comprising: 

coating a resistive paste and/or a dielectric 
paste on a first surface of a third metal foil hav- 
Ing the first surface and a second surface; 



forming a substantially conical conductive 
bump on the first surface of the third metal foil; 
arranging a second insulating board having 
thermo-plasticity and thermosetting properties 
so as to face the first surface of the third metal 
foil, and arranging a first metal foil side of the 
double-sided wiring board so as to face a sur- 
face different from a surface that faces the third 
metal foil of the second insulating board; 
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10. 



forming a three-layered wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged third metal foil, second insulating 
board, and double-sided wiring board to Inte- 
grate these so that the conductive bunnp formed 5 
on the third metal foil penetrates through the 
second Insulating board and establishes an 
electrical contact with the first metal foil; and 
patterning the third metal foil of the formed 
three-layered wiring board. io 

8. A method for fabricating a wiring board provided 
with a passive element as set forth In claim 1 , further 
comprising: 

15 

forming a substantially conical conductive 
bump on the second surface of the second met- 
al loll of the formed double-sided wiring board; 
arranging a second insulating board having 11. 
thermo-plasticity and thermosetting properties 20 
so as to face a side on which the conductive 
bump of the double-sided wiring board is 
formed, and arranging a third metal foil so as 
to face a surface different from a surface that 
faces the double-sided wiring board of the sec- ^5 
ond insulating board; 12. 
forming a three-layered wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged double-sided wiring board, second in- 
sulating board, and third metal foil to integrate 30 
these so that the conductive bump formed on 
the double-sided wiring board penetrates 
through the second insulating board and estab- 
lishes an electrical contact with the third metal 
foil; and 35 
patterning the third metal foil of the formed 
three-layered wiring board. 

9. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 , further 40 
comprising: 

coating a resistive paste and/or a dielectric 
paste on a first surface of a third metal foil hav- 
ing the first surface and a second surface; ^5 
forming a substantially conical conductive 
bump on the second surface of the second met- 
al foil of the formed double-sided wiring board; 
arranging a second Insulating board having 
thermo-plasticity and thermosetting properties so 
so as to face a side on which the conductive 
bump of the double-sided wiring board is 
formed, and arranging the first surface side of 
the third metal foil so as to face a surface dif- 
ferent from a surface that faces the double-sid- 55 
ed wiring board of the second insulating board; 
fomning a three-layered wihng board by stack- 
ing, pressurizing and heating three, that is, the 



arranged double-sided wiring board, second in- 
sulating board, and third metal foil to integrate 
these so that the conductive bump formed on 
the double-sided wiring board penetrates 
through the second Insulating board and estab- 
lishes an electrical contact with the third metal 
foil; and 

patterning the third metal foil of the formed 
three-layered wiring board. 

A method for fabricating a wiring board provided 
with a passive element as set forth in any one of 
claim 6, 7, 8, or 9: 

wherein the patterning the third metal foil in- 
cludes formation of an inductor that is vertically 
formed due to a pattern and/or a loop antenna that 
is formed loop-like due to a pattern. 

A method for fabricating a wiring board provided 
with a passive element as set forth in claim 7 or 9; 

wherein the coating a resistive paste and/or a 
dielectric paste on the first surface of the third metal 
foil includes removing a periphery portion thereof 
after the coating. 

A method for fabricating a wiring board provided 
with a passive element as set forth In claim 1 , further 

comprising: 

forming a substantially conical conductive 
bump on a first surface of a third metal foil hav- 
ing the first surface and a second surface; 
forming a substantially conical second conduc- 
tive bump on the second surface of the second 
metal foil of the formed double-sided wiring 
board; 

arranging a second insulating board having 
thermo-plasticity and thennosetting properties 
so as to face the first surface of the third metal 
foil, arranging the first metal foil side of the dou- 
ble-sided wiring board so as to face a surface 
different from a surface to which the third metal 
foil faces of the second insulating board, ar- 
ranging a third insulating board having thermo- 
plasticity and thermosetting properties so as to 
face a side on which the second conductive 
bump is formed of the double-sided wiring 
board, and arranging a fourth metal foil so as 
to face a surface different from a surface that 
faces the double-sided wiring board of the third 
Insulating board; 

forming a four-layered wiring board by stacking, 
pressurizing and heating five, that is, the ar- 
ranged third metal foil, second insulating board, 
double-sided wiring board, third insulating 
board, and fourth metal foil to integrate these 
so that the conductive bump formed on the third 
metal foil penetrates through the second Insu- 
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lating board and establishes an electrical con- 
tact with the first metal foil and the second con- 
ductive bump formed on the double-sided wir- 
ing board penetrates through the third insulat- 
ing board and establishes an electrical contact 
with the fourth metal foil; and 
patterning the third metal foil and/or the fourth 
metal foil of the formed four-layered wiring 
board. 

13. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 , further 

comprising: 

coating a resistive paste and/or a dielectric 
paste on at least any one or first surfaces of a 
third and fourth metal foils each of which has 
the first surface and a second surface; 
forming a substantially conical conductive 
bump on the first surface of the third metal foil; 
forming a substantially conical second conduc- 
tive bump on the second surface of the second 
metal foil of the formed double-sided wiring 
board; 

arranging a second insulating board having 
thermo-plasticity and thermosetting properties 
so as to face the first surface of the third metal 
foil, arranging the first metal foil side of the dou- 
ble-sided wiring board so as to face a surface 
different from a surface to which the third metal 
foil faces of the second insulating board, ar- 
ranging a third insulating board having thermo- 
plasticity and thermosetting properties so as to 
face a side on which the second conductive 
bump is formed of the double-sided wiring 
board, and arranging the first surface side of 
the fourth metal foil so as to face a surface dif- 
ferent from a surface that faces the double-sid- 
ed wiring board of the third insulating board; 
forming a four-layered wiring board by stacking, 
pressurizing and heating five, that Is, the ar- 
ranged third metal foil, second insulating board, 
double-sided wiring board, third insulating 
board, and fourth metal foil to integrate these 
so that the conductive bump fonned on the third 
metal foil penetrates through the second insu- 
lating board and establishes an electrical con- 
tact with the first metal foil and the second con- 
ductive bump formed on the double-sided wir- 
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wherein the patterning the third metal foil and/ 
or the fourth metal foil includes formation of an in- 
ductor that is vertically formed due to a pattern and/ 
or a loop antenna ttiat is fomned loop-like due to a 
pattern. 

15. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 13: 

wherein the coating a resistive paste and/or a 
dielectric paste on at least any one of the first sur- 
faces of the third and fourth metal foils includes re- 
moving a periphery portion thereof after the coating. 

16. A method for fabricating a wiring board provided 
with a passive element, comprising: 

coating a resistive paste on a first surface of at 
least a first metal foil of the first metal foil and 
a second metal foil each of which has a first sur- 
face and a second surface; 
forming a substantially conical conductive 
bump on a resistive element formed of the coat- 
ed resistive paste; 

an'anging an insulating board having thermo- 
plasticity and thermosetting properties so as to 
face the first surface of the first metal foil, and 
arranging the first surface of the second metal 
foil so as to face a surface different from a sur- 
face to which the first metal foil faces of the in- 
sulating board; 

forming a double-sided wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged first metal foil, insulating board, and 
second metal foil to integrate these so that the 
formed conductive bump penetrates through 
the insulating board and establishes an electri- 
cal contact and/or a heat conductive contact 
with the second metal foil; and 
patterning the first metal foil and the second 
metal foil of the fonned double-sided wiring 
board. 

17. A method for fabricating a wiring board provided 
with a passive element, comprising: 

coating a dielectric paste on a first surface of at 
least a second metal foil of a first metal foil and 
the second metal foil each of which has a first 
surface and a second surface; 



ing"board penetrates throughlhelhlrdnnsulat- scT 
ing board and establishes an electrical contact 
with the fourth metal foil; and 
patterning the third metal foil and/or the fourth 
metal foil of the formed four layered wiring 
board. 55 

14. A method for fabricating a wiring board provided 
with a passive element as set forth In claim 1 2 or 1 3: 



coating a conductive paste so as to include on 
the coated dielectric paste and extend onto the 
first surface on which the dielectric paste is 
coated; 

arranging an insulating board having thermo- 
plasticity and thermosetting properties so as to 
face the first surface of the first metal foil, and 
arranging the first surface of the second metal 
foil so as to face a surface different from a sur- 
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face to which the first metal foil faces of the in- 
sulating board; 

forming a double-sided wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged first metal foil, insulating board, and 
second metal foil to integrate these; and 
patterning at least the second metal foil of the 
fomned double-sided wiring board. 

18. A method for fabricating a wiring board provided 
with a passive element, comprising: 

coating a dielectric paste on a first surface of at 
least a second metal foil of a first metal foil and 
the second metal foil each of which has a first 
surface and a second surface; 
coating a first conductive paste so as to include 
on the coated dielectric paste and extend onto 
the first surface on which the dielectric paste is 
coated; 

coating a second dielectric paste so as to in- 
clude on the coated first conductive paste; 
coating a second conductive paste so as to in- 
clude on the coated second dielectric paste, to 
extend onto the first surface on which the sec- 
ond dielectric paste is coated, and not to come 
into contact with the first conductive paste; 
arranging an insulating board having thenno- 
plasticity and thermosetting properties so as to 
face the first surface of the first metal foil, and 
arranging the first surface of the second metal 
foil so as to face a surface different from a sur- 
face to which the first metal foil faces of the in- 
sulating board; 

forming a double-sided wiring board by stack- 
ing, pressurizing and heating three? that is, the 
arranged first metal foil, insulating board, and 
second metal foil to integrate these; and 
patterning at least the second metal foil of the 
formed double-sided wiring board. 

19. A method for fabricating a wiring board provided 
with a passive element, comprising: 

fonning a substantially conical conductive 
bump on a first surface of a first metal foil hav- 
ing the first surface and a second surface; 
fonning a substantially conical magnetically 
permeable bump on a first surface of a second 
metal foil having the first surface and a second 
surface; 

arranging an insulating board having themio- 
plasticity and thermosetting properties so as to 
face the first surface of the first metal foil, and 
arranging the first surface side of the second 
metal foil so as to face a surface different from 
a surface to which the first metal foil faces of 
the insulating board; 



forming a double-sided wiring board by stack- 
ing, pressurizing and heating three, that is, the 
arranged first metal foil insulating board, and 
second metal foil to integrate these so that the 
formed conductive bump and magnetically per- 
meable bump penetrate through the insulating 
board and establish a contact with the first/sec- 
ond metal foil; and 

patterning the first metal foil and the second 
metal foil of the fomned double-sided wiring 
board. 

20. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 1 9, fur- 
ther comprising: 

forming a substantially conical second conduc- 
tive bump on a first surface of a third metal foil 
having the first surface and a second surface; 
forming a substantially conical second magnet- 
ically permeable bump on a first surface of a 
fourth metal foil having the first surface and a 
second surface; 

forming a substantially conical third conductive 
bump on the second surface of the second met- 
al foil of the formed double-sided wiring board; 
forming a substantially conical third magneti- 
cally pemieable bump on a surface on the first 
metal foil side of the formed double-sided wir- 
ing board; 

arranging a second insulating board having 
thermo-plasticity and thennosetting properties 
so as to face the first surface of the third metal 
foil, arranging a first metal foil side of the dou- 
ble-sided wiring board so as to face a surface 
different from a surface to which the third metal 
foil faces of the second insulating board, ar- 
ranging a third insulating board having thermo- 
plasticity and thermosetting properties so as to 
face a side on which the third conductive bump 
is fonned of the double-sided wiring board, and 
arranging the first surface side of the fourth 
metal foil so as to face a surface different from 
a surface that faces the double-sided wiring 
board of the third insulating board; 
forming a four-layered wiring board by stacking, 
pressurizing and healing five, that is, the ar- 
ranged third metal foil, second insulating board, 
double-sided wiring board, third insulating 
board, and fourth metal foil to integrate these 
so that the second conductive bump formed on 
the third metal foil penetrates through the sec- 
ond Insulating board and establishes an elec- 
trical contact with the first metal foil, the second 
magnetically permeable bump formed on the 
double-sided wiring board penetrates through 
the second insulating board and establishes a 
contact with the third metal foil, the third con- 
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ductive bump formed on the double-srded wir- 
ing board penetrates through the third insulat- 
ing board and establishes an electrical contact 
with the fourth metal foil, and the third magnet- 
ically permeable bump fomned on the fourth 
metal foil penetrates through the third insulat- 
ing board and establishes a contact with a sur- 
face on a side of the second metal foil of the 
double-sided wiring board; and 
patterning the third metal foil and the fourth 
metal foil of the formed four-layered wiring 
board. 

21. A method for fabricating a wiring board provided 
with a passive element as set forth in claim 2, further 
comprising: 

forming a through-hole In the fomned double- 
sided wiring board; and 

filling a magnetically pemieable material In the 
fonmed through-hole. 



22. 



A method for fabricating a wiring board provided 
with a passive clement as set forth In claim 1 further 
comprising forming a substantially conical conduc- 
tive bump on the first surface of the first metal foil, 
wherein the fomiing a double-sided wiring board is 
perfomned so that the formed conductive bump pen- 
etrates through the insulating board and establish- 
es an electrical contact with the second metal foil, 
the method further comprising: 

fonning a substantially conical second conduc- 
tive bump on a first surface of a third metal foil 
having the first surface and a second surface; 
fomning a substantially conical third conductive 
bump on the second surface of the second met- 
al foil of the formed double-sided wiring board; 
arranging a second insulating board having 
themno-plasticity and thermosetting properties 
so as to face the first surface of the third metal 
foil, arranging the first metal foil side of the dou- 
ble-sided wiring board so as to face a surface 
different from a surface to which the third metal 
foil faces of the second insulating board, ar- 
ranging a third insulating board having thenmo- 
plaslicity and thermosetting properties so as to 
face a side on which the third conductive bump 
is formed of the double-sided wiring board, and 
aTnrnging~the~f6Tjith"^^ 
surface different from a surface that faces the 
double-sided wiring board of the third insulating 
board; 

forming a four-layered wiring board by stacking, 
pressurizing and heating five, that is, the ar- 
ranged third metal foil, second insulating board, 
double-sided wiring board, third insulating 
board, and fourth metal foil to integrate these 
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so that the second conductive bump formed on 
the third metal foil penetrates through the sec- 
ond insulating board and establishes an elec- 
trical contact with the first metal foil, and the 
third conductive bump formed on the double- 
sided wiring board penetrates through the third 
insulating board and establishes an electrical 
contact with the fourth metal foil; 
patterning the third metal foil and the fourth 
metal foil of the fomried four-layered wiring 
board; 

forming a through-hole in the fomried four-lay- 
ered wiring board; and 

filling a magnetically pemieable material in the 
formed through-hole. 

23. A wiring board provided with a passive element, 
comprising: 

an insulating board having a first surface and a 
second surface; 

a layered resistive element and/or a layered di- 
electrics disposed on the first surface and/or 
the second surface of the insulating board so 
as to sink in a thickness direction of the insulat- 
ing board; and 

a first wiring layer and a second wiring layerthat 
are, respectively, disposed on the first surface 
and the second surface of the insulating board, 
and each of which has a connection with the 
layered resistive element and/or the layered di- 
electrics disposed on the corresponding first/ 
second surface. 



35 24. A wiring board provided with a passive element as 
s'et forth in claim 23, further comprising: 

a conductive bump that penetrates through the 
insulating board; 
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wherein each of the first and second wiring 
layers has an electrical connection with the conduc- 
tive bump. 

25. A wiring board provided with a passive element as 
set forth in claim 23: 

wherein at least one of the first and second 
wiring layers has an inductor that is vertically 
formed due to a pattern and/or a loop antenna that 
ls"formed'loop-liRenclu^to a patt^ffT — ^ 
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26. A wiring board provided with a passive element as 
set forth in claim 23, further comprising: 

a second insulating board disposed in contact 
with the first wiring layer side of the insulating 
board; 

a conductive bump that penetrates through the 



20 



39 



EP 1 265 466 A2 



40 



second insulating board; and 
a third wiring layer disposed on a side different 
from the insulating board side of the second in- 
sulating board; 

wherein the first wiring layer of the insulating 
board is disposed so as to sink in a thickness direc- 
tion of the second insulating board; and 

each of the first and third wiring layers has an 
electrical connection with the conductive bump. 

27. A wiring board provided with a passive element as 
set forth in claim 26, further comprising: 

a second layered resistive element and/or a 
second layered dielectrics disposed on the third 
wiring layer side of the second insulating board 
so as to sink in a thickness direction of the sec- 
ond insulating board; 

wherein the third wiring layer has a connec- 
tion with the second layered resistive element/the 
second layered dielectrics. 

28. A wiring board provided with a passive element as 
set forth in claim 26: 

wherein the third wiring layer has an inductor 
that is vortically formed due to a pattern and/or a 
loop antenna that is fornied loop-like due to a pat- 
tern. 

29. A wiring board provided with a passive element as 
set forth in claim 26, further comprising: , 

a third insulating board disposed in contact with 
the second wiring layer side of the Insulating 
board; 

a second conductive bump that penetrates 
through the third insulating board; and 
a fourth wiring layer disposed on a side different 
from the insulating board side of the third insu- 
lating board; 

wherein the second wiring layer of the insu- 
lating board is disposed so as to sink in a thickness 
direction of the third insulating board; and 

each of the second and fourth wiring layers 
has an electrical connection with the second con- 
ductive bump. 

30. A wiring board provided with a passive element as 
set forth in claim 29, further comprising: 

a second layered resistive element and/or a 
second layered dielectrics disposed on the 
fourth wiring layer side of the third insulating 
board so as to sink in a thk:kness direction of 
the third insulating board; 



wherein the fourth wiring layer has a connec- 
tion with the second layered resistive element/the 
second layered dielectrics. 

5 31 . A wiring board provided with a passive element as 
set forth in claim 29: 

wherein the fourth wiring layer has an inductor 
that is vortically formed due to a pattern and/or a 
loop antenna that is formed loop-like due to a pat- 

10 tern. 

32. A wiring board provided with a passive element, 
comprising: 

15 an insulating board having a first surface and a 

second surface; 

a layered resistive element disposed on the 
second surface of the insulating board so as to 
sink in a thickness direction of the insulating 

20 board; 

a first and second wiring layers disposed on the 
first surface and second surface of the insulat- 
ing board, respectively; and 
a conductive bump that penetrates through the 

25 insulating board and is in an electrical connec- 

tion and/or a heat conductive connection with 
the layered resistive element and the first wiring 
layer 

30 33. A wiring board provided with a passive element, 
comprising: 

an insulating board having a first surface and a 
second surface; 
35 a layered electrical conductor disposed on the 

second surface of the insulating board so as to 
sink in a thickness direction of the insulating 
board; 

a layered dielectrics disposed in contact with a 
40 part of a top surface of the layered electrical 

conductor so as to sink in a thickness direction 
of the insulating board; and 
a wiring layer that is disposed on the second 
surface of the insulating board and has individ- 
45 ual connections with the layered electrical con- 

ductor and the layered dielectrics. 

34. A wiring board provided with a passive element as 
set forth in claim 33. further comprising: 

50 

a second layered dielectrics disposed under a 
bottom surface of the layered electrical conduc- 
tor; and 

a second electrical conductor that is disposed 
55 containing under a bottom surface of the sec- 

ond layered dielectrics and is in connection with 
the wiring layer. 
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35. A wiring board provided with a passive element, 
comprising: 

an insulating board having a first surface and a 
second surface; 

a first and second wiring layers, respectively, 
disposed on the first surface and the second 
surface of the insulating board; 
a conductive bump that penetrates through the 
insulating board and is in an electrical connec- 
tion with the first wiring layer and the second 
wiring layer; and 

a magnetically permeable bump that pene- 
trates through the insulating board; 

wherein the first wiring layer has a first pattern 
that surrounds the magnetically permeable bump; 

the second wiring layer has a second pattern 
thai surrounds the magnetically penmeable bump; 
and 

the first and second patterns are in continuity 
due to the conductive bump. 

36. A wiring board provided with a passive element as 
set forth in claim 35, further comprising: 

a second insulating board disposed on the first 

wiring layer side of the insulating board; 

a third insulating board disposed on the second 

wiring layer side of the insulating board; 

a third wiring layer disposed on a surface side 

different from the insulating board of the second 

insulating board; 

a fourth wiring layer disposed on a surface side 
different from the insulating board of the third 
insulating board; 

a second conductive bump that penetrates 

through the second insulating board and is 

brought into electrical connections with the first 

wiring layer and the third wiring layer; 

a second magnetically penmeable bump that 

penetrates through the second insulating 

board; 

a third conductive bump that penetrates 
through the third insulating board and is 
brought into electrical connections with the sec- 
ond wiring layer and the fourth wiring layer; and 
a third magnetically permeable bump that pen- 
etrates through the third insulating board; 



wherein the first wiring layer is disposed so as 
to sink in a thickness direction of the second insu- 
lating board; 

the second wiring layer is disposed so as to 
sink in a thickness direction of the third insulating 
board; 

the magnetically permeable bump, the sec- 
ond magnetically permeable bump, and the third 



magnetically permeable bump are disposed in se- 
ries; 

the third wiring layer has a third pattern that 
sun-ounds the second magnetically pemneable 
5 bump; 

the fourth wiring layer has a fourth pattern that 
sun-ounds the third magnetically permeable bump; 

the first and third patterns are in an electrical 
continuity due to the second conductive bump; and 

the second and fourth patterns are in an elec- 
trical continuity due to the third conductive bump. 

37. A wiring board provided with a passive element as 
set forth in claim 36. comprising: 

15 

a pillared body that has a magnetically perme- 
able material and penetrates through the insu- 
lating board, the second insulating board, and 
the third insulating board in place of the mag- 
netically permeable bump, the second magnet- 
ically penneable bump, and the third magneti- 
cally permeable bump. 
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FIG. 1A 
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FIG. 3 
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FIG.5B 
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FIG. 7 
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FIG. 8 
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FIG. 10 
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FIG. 12A 




1 




31 



BNSDCXJID: <EP 1265466A2J_> 



EP 1 265 466 A2 

FIG. 13A 
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FIG. 15B 
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FIG. 16A 
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